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Equal Opportunity Agency 

South Carolina 
Wildlife & Manne 
Resources Department 

June 3, 1992 

Mr. Charles Mason 
Environmental & Safety Designs, Inc. 
5724 Summer Trees Dr. 
P.O. Box 341315 
Memphis, TN 38184-1315 

Dear Mr. Mason: 

James A. Timmerman, Jr., Ph.D. 
Executive Director 

W. Brock Conrad, Jr. 
Director of 

Wildlife and Freshwater Fisheries 

I have reviewed our data on the vicinity of Charleston, as outlined 
in your letter of May 27. A number of rare, threatened, or 
endangered species or communi ties are recorded in or near the 
specified area. Please see the enclosed printout and map for exact 
locations. The numbers in red on the map correspond to the numbers 

DOTNL~ field on the printout. 

I have enclosed a list of species and communities tracked by our 
agency in Charleston County, as an indication of other potential 
occurrences on the site. 

Please keep in mind that this information is derived from our exis
ting database, and we do not assume that it is complete. Areas not 
yet inventoried by our biologists may contain important species. 
Also, our data are always in need of updating because as natural 
populations change over time, species must be added, dropped, or 
reclassified. 

Thank you for your inquiry. If I can be of further assistance, 
please call me at 803-734-4032. 

Sincerely, 

/! - , 

1,"::/, ,",,,,- tfyi"" 
Katherine Boyle 
Data Manager 
S.C. Heritage Trust 

Rembert C. Dennis Buiiding 0 P. O. Box 167 0 Coiumbia, South Carolina 29202 0 Telephone: 803 - 734-3886 



The s.c. Heritage Trust database includes the following fields of 
data: 

common names. 

EOCODE - element occurrence code, indicating taxonomic class in 
bytes 1-2: 

AA - Animals, Amphibians 
AB - Animals, Birds 
AF - Animals, Fish 
AM - Animals, Mammals 
AR - Animals, Reptiles 
PD - Plants, Dicots 
PG - Plants, Gymnosperms 
PM - Plants, Monocots 
PP - Plants, Pteridophytes 

GRANK/SRANK - the Nature Conservancy rating of degree of endanger
ment: 

G1 - critically imperiled globally because of extreme rarity 
or because of some factor(s) making it especially vulner
able to extinction 

G2 - Imperiled globally because of rarity or factor(s) making 
it vulnerable 

G3 - Either very rare throughout its range or found locally in 
a restricted range, or having factors making it vulnerable 

G4 - Apparently secure globally, though it may be rare in parts 
of its range 

G5 - Demonstrably secure globally, though it may be rare in 
parts of its range 

GH - Of historical occurrence throughout its range, with 
possibility of rediscovery 

GX - Extinct throughout its range 
GU - status unknown 

Sl - critically imperiled state-wide because of extreme rarity 
or because of some factor(s) making it especially vulner
able to extirpation 

S2 - Imperiled state-wide because of rarity or factor(s) making 
it vulnerable 

S3 - Rare or uncommon in state 
S4 - Apparently secure in state 
S5 - Demonstrably secure in state 
SA - Accidental in state (usually birds or butterflies that are 



far outside normal range) 
SE - Exotic established in state 
SH - Of historical occurrence in state, with possibility of 

rediscovery 
SN - Regularly occurring in state, but in a migratory, non-

breeding form 
SR - Reported in state, but without good documentation 
SX Extirpated from state 
SU - status unknown 

STATUS - legal status: 

FE - Federal Endangered 
FT - Federal Threatened 
NC - Of Concern, National (unofficial - plants only) 
RC - Of Concern, Regional (unofficial - plants only) 
SE - State Endangerd (official state list - animals only) 
ST - State Threatened (official state list - animals only) 
SC - Of Concern, State (unofficial - animals) 
SL - Of Concern, State (unofficial - plants) 
sx - State Extirpated 
CU - Candidate Undetermined (Federal status review) 
UN - Undetermined 

TOPOMAP - the USGS topo-map quadrangle in which the element 
occurred. 

DOTNUM - a number given the occurrence to identify it among all 
occurrences on the topo-map. 

LAT and LONG - latitude and longitude. 

SOURCE - source of information. 

DATE - date of information. 

DESC - description of the occurrence and its location. 

All information is based on the existing S.C. Heritage Trust data
base, and we do not assume that it is complete. Areas not yet 
inventoried by our biologists may contain important species. Also, 
our data are always in need of updating because as natural pop
ulations change over time, species must be added, dropped, or 
reclassified. 



ElEMENT: ROOKERY;LEAST TERN 
EOCODE:ORXXX00010'013'SC 
GRANK: 
TOPOMAP: 516 - CHARLESTON 
LAT:325042 

STATUS:ST 
SRANK: 
DOTNUM: 1 
LONG: 795645 

SOURCE: D. FORSYTHE,BIOLOGY DEPT. THE CITADEL DATE: 76-07-01 

DESC: COLONY LOCATED ON THE GRAVEL ROOF OF THE COMMISSARY. THERE ARE ABOUT 60 BIRDS, 28 OF WHICH ARE 

DOWNY STAGE YOUNG SEVEN ACTIVE NESTS WERE REPORTED. NO IMMEDIATE THREATS ARE FORSEEN. 

ELEMENT: AMBYSTOMA TiGRiNUM TlGRINUM I EASTERN TIGER SALAMANDER 

EOCODE:AAAAA01146'001'SC 
GRANK: G5T5 
TOPOMAP: 516 - CHARLESTON 

LAT:325212 
SOURCE: C. ROBINSON CHARLESTON MUSEUM 

STATUS: SC 
SRANK: S2S3 
DOTNUM: 2 

LONG: 795942 

DATE: 33-02-01 
DESC: EASTERN TIGER SALAMANDER. REPORTED ON ROAD, 12 MILES WEST OF CHARLESTON ON MEETING ST. ONE 
SPECIMEN TAKEN. LOCATION UNCLEAR. 

ElEMENT: PANDION HALIAETUS I OSPREY 

EOCODE:ABNKC01010'031'SC 

GRANK:G5 
TOPOMAP: 516 - CHARLESTON 

LAT: 325110 
SOURCE: MURPHY AND COKER 

DESC: ACTIVE NEST REPORTED ON COOPER RIVER NEAR THE CHARLESTON NAVAL YARD. 

ElEMENT: PANDION HALIAETUS I OSPREY 
EOCODE:ABNKC01010'069'SC 
GRANK:G5 

TOPOMAP: 516 - CHARLESTON 
LAT:325224 
SOURCE: MURPHY AND COKER 

DESC: ACTIVE NEST ON A SPOIL ISLAND NEAR CLOUTER CREEK, OFF THE COOPER RIVER 

ElEMENT: MUSTELA FRENATA I LONG-TAILED WEASEL 
EOCODE: AMAJF02030'003'SC 

GRANK: G5 
TOPOMAP: 516 - CHARLESTON 

LAT:325212 
SOURCE: A. WIGGINS CHARLESTON MUSEUM 

DESC: REPORTED 8 MILES NORTH OF CHARLESTON. 

ELEMENT: ROOKERY,HERONS AND ALLlES,NON-FORESTELJ 
EOCODE:ORXXX00005'003'SC 
GRANK: 

TOPOMAP: 516 - CHARLESTON 

LAT: 325040 

STATUS:SC 
SRANK: S4 
DOTNUM: 3 

LONG: 795710 
DATE: 79-11-01 

STATUS: SC 
SRANK: S4 

DOTNUM: 4 
LONG: 795648 
DATE: 79-11-01 

STATUS: UN 

SRANK: S3S4 
DOTNUM: 5 

Lor,JG: 795920 
DATE: 25-02-01 

STATUS: UN 
SRANK: 

DOTNUM: 6 

LONG: 795526 
SOURCE: JOHN DENNIS DATE: 77-01-01 

DESC: THE GUGGENHEIM PLANTATION CONTAINS A SPOIL AREA ON THE COOPER RIVER 2 MI N FROM DRUM ISLAND 

ON THE EAST BANK BIRDS THAT HAVE BEEN REPORTED INCLUDE LOUISIANA HERON, LITTLE BLUE HERON, NIGHT 
HERONS, AND WHITE IBIS NO POPULATION FIGURES REPORTED 



elEMENT: PANDION HALIAETUS I OSPREY 
EOCODE:ABNKC01010'028'SC 
GRANK:G5 
TOPOMAP: 516 - CHARLESTON 
LAT:324940 

STATUS:SC 
SRANK: S4 
DOTNUM: 7 
LONG: 795310 

SOURCE: MURPHY AND COKER DATE: 79-11-01 

DESC: ONE ACTIVE NEST REPORTED ALONG HOBCAW CREEK, JUST EAST OF THE WANDO RIVER NEAR CHARLESTON. 

EOCODE:CTCXX00070*003*SC 
GRANK:G4 
TOPOMAP: 516 - CHARLESTON 

LAT:324852 

SOURCE: J. DENNIS 

STATUS: UN 
SRANK: S2S3 

DOTNUM: 8 
LONG: 795530 
DATE: 75-04-01 

DESC: DRUM ISLAND, IN THE COOPER RIVER, HAS BEEN USED AS A SPOIL AREA BY THE CORPS DREDGING OPERATION 
IN CHARLESTON HARBOR. REMAINING SHRUB COMMUNITY COMPOSED OF BACCHARIS, T AMARIX GALlICA, MORUS, CELTIS 
LAEVIGATA, IVA FRUTESCENS, AND BORRICHIA FRUTESCENS ALSO SITE OF A MAJOR ROOKERY 

elEMENT: ROOKERY;HERONS AND ALlIES,FORESTED 
EOCODE: ORXXX00006'Oll'SC 
GRANK: 
TOPOMAP: 516 - CHARLESTON 

LAT:324852 
SOURCE: JOHN DENNIS 

STATUS: UN 
SRANK: 
DOTNUM: 8 

LONG: 795530 
DATE: 77-01-01 

DESC: LARGEST WHITE IBIS ROOKERY IN THE STATE (25-50K PAIR) IS AT NORTH END OF DRUM !SLAND. AREA ALSO 
HAS SEVERAL HUNDRED PAIRS OF GLOSSY IBIS, SNOWY EGRET, BLACK-CRND NIGHT HERON, YELLOW-CRND NIGHT 
HERON, LOUISIANA HERON, AND GREEN HERON OCCASIONAL NESTING OF BLACK NECKED STILT INACTIVE SINCE 
1987. 

ELEMENT: PLECOTUS RAFINESQUII I RAFINESQUE'S BIG-EARED BAT 
EOCODE: AMACC08020'017'SC 
GRANK:G4 

TOPOMAP: 516 - CHARLESTON 
LAT:324815 
SOURCE: E. CHAMBERLAIN (UF #12035) 

DESC: CHARLESTON. ONE ANIMAL CAPTURED IN A CLOSET 

elEMENT: MONOTROPSIS ODORATA I SWEET PINESAP 
EOCODE: PDERIOVO 1 O' 003' SC 

GRANK:G3 
TOPOMAP: 516 - CHARLESTON 
LAT: 324815 
SOURCE: F. H. EARLE NYBG N. Y BOT GAR. 

STATUS: SE/C2 
SRANK: S2) 

DOTNUM: 9 
LONG: 795706 

DATE: 33-08-17 

STATUS:RC 

SRANK: S1 
DOTNUM: 9 

LONG: 795706 
DATE: 80-01-01 

DESC: CHARLESTON, CHARESTON CO., SC UPLAND WOODS IN 1880 EXACT LOCATION UNKNOWN. 

ELEMENT: BOTRYCHIUM LUNARIOIDES I WINTER GRAPE-FERN 
EOCODE:PPOPH01090'002'SC 
GRANK: G4) 

TOPOMAP: 516 - CHARLESTON 

LAT:324815 

STATUS: UN 
SRANK: S? 

DOTNUM: 9 

LONG: 795706 
SOURCE: (NCU) DATE: 00-00-00 
DESC: PICTURE FROM MICHAUX'S HERBARIUM WITH CHARLESTON AS LOCATION. EXACT LOCATION UNKNOWN DATED 
1850 



ELEMENT: ROOKERY;LEAST TERN 
EOCODE:ORXXX00010'017'SC 
GRANK: 
TOPOMAP: 516 - CHARLESTON 
LAT:324735 

STATUS:ST 
SRANK: 
DOTNUM: 10 
LONG: 795425 

SOURCE: 0_ FORSYTHE, BIOLOGY DEPT.THE CITADEL DATE: 76-07-01 

DESC: LEAST TERNS NESTED ON HOG ISLAND FOR THE FIRST TIME THIS YEAR. THIS SPOIL ISLAND WAS CREATED 
BY DREDGING OPERATIONS AT PATRIOTS POINT. HEAVY RAINS DURING MAY AND JUNE DESTROYED CHANCES FOR 
SUCCESSFUL BREEDING. AT HEIGHT OF SEASON, APPROXIMATELY 35 BIRDS WERE PRESENT W!TH ELEVEN NESTS. 

ELEMENT: PANDiON HALiAETUS i OSPREY 
EOCODE:ABNKC010l0'030'SC 
GRANK:G5 

TOPOMAP: 516 - CHARLESTON 
LAT:324642 
SOURCE: MURPHY AND COKER 
DESC: ACTIVE NEST REPORTED ON SHUTES FOLLY ISLAND IN CHARLESTON HARBOR. 

ELEMENT: ACIPENSER BREVIROSTRUM I SHORTNOSE STURGEON 

STATUS: SC 
SRANK: S4 

DOTNUM: 11 
LONG: 795446 
DATE: 79-11-01 

EOCODE:AFCAA010l0'010'SC STATUS: FE 

GRANK: G3 SRANK: S3S4 
TOPOMAP: 516 - CHARLESTON DOTNUM: 12 

LAT:324513 LONG: 795402 

SOURCE: MARCHETTE DATE: 78-09-01 
DESC: CAUGHT BY GILLNET BY MARCHETTE CHARLESTON HARBOR AT FT. JOHNSON. ONE SPECltv1EN. 

ELEMENT: ROOKERY;LEAST TERN 

EOCODE: ORXXX00010'016'SC 
GRANK: 
TOPOMAP: 516 - CHARLESTON 
LAT:324652 

SOURCE: D. FORSYTHE, BIOLOGY DEPT.THE CITADEL 

STATUS: ST 
SRANK: 
DOTNUM: 13 
LONG: 795814 

DATE: 76-06-01 
DESC: TERNS NESTED IN A DIRT FILLED PORTION OF SPARTINA MARSH THAT WAS TO BE DEVELOPED AS A SHOPPING 
CENTER, PLANS NOW UNCERTAIN. A POPULATION OF 100 BIRDS WAS OBSERVED IN 1975 AT LEAST 80 YOUNG 
WERE BANDED SITE IS NEAR THE RIVERVIEW HOLIDAY INN 

ELEMENT: PSILOTUM NUDUM I WHISK FERN 
EOCODE: PPPSI01020'002'SC 

GRANK:G5 
TOPOMAP: 516 - CHARLESTON 
LAT:324643 
SOURCE: W. CULP AND W. MICHENER (CLEMS) 

STATUS:SL 

SRANK: SlS2 
DOTNUM: 14 
LONG: 795640 
DATE: 77-04-02 

DESC: ON OLD BRICK WALL AT ABOUT #15 TO #40 MONTAGUE ST., BY OLD CHARLESTON LIBRARY IN CHARLESTON 

ELEMENT: NEOTOMA FLORIDANA FLORIDANA 

EOCODE: AMAFF08011 '008'SC 
GRANK: G7 

TOPOMAP: 516 - CHARLESTON 

LAT:324634 

SOURCE:R. COLEMAN (CHM) 
DESC: ST. ANDREWS PARISH ONE MALE CAPTURED 

STATUS: UN 
SRANK: S7 

DOTNUM: 15 

LONG: 795809 
DATE: 39-12-00 



ElEMENT: PSILOTUM NUDUM I WHISK FERN 
EOCODE: PPPSIO 1 020' 004' SC 

GRANK:G5 
TOPOMAP: 516 - CHARLESTON 

LAT:324634 
SOURCE: J. M. MACDOUGAL 187 (DUKE) 

STATUS:SL 

SRANK: S1S2 
DOTNUM: 15 

LONG: 795809 
DATE: 75-12-12 

OESC: CITY OF CHARLESTON; WEST BANK OF THE ASHLEY RIVER: WEST SIDE OF ALBEMARLE ROAD, ABOUT 1300 FEET 
SOUTH OF THE INTERSECTION WITH HWY 17; ON HUMMOCKS AROUND SOUTHERN EDGE OF SEASONAL SWAMP. 



ELEMENT: ROOKERY;SHOREBIRDS 
EOCODE:ORXXXOOR01'001'SC 
GRANK: 
TOPOMAP: 531 - JAMES ISLAND 
LAT:323736 

STATUS: UN 
SRANK: 
DOTNUM: 1 
LONG: 795915 

SOURCE: D. FORSYTHE,BIOLOGY DEPT,THE CITADEL DATE: 00-00-00 

DESC: 4 SHOREBIRD SPECIES NESTED ON BIRD KEY. LEAST TERN NUMBERS HAVE DROPPED FROM 450 PR.IN 72 TO 
20 IN 75. BLACK SKIMMER AND GULL BILLED TERNS ARE STABLE AT + 150PR. COMMON TERN 1 PRo BLUE WINGED TEAL 
STOP HERE DURING MIGRATION. IMPORTANT NESTING AREA FOR PELICANS. 

ElEftt'Er~T: OPHiSAURUS COMPRESSUS i iSLAND GLASS LIZARD 
EOCODE:ARACB02020'001'SC 
GRANK:G4 

TOPOMAP: 531 - JAMES ISLAND 

LAT:323943 
SOURCE: G. R. LUNZ CHARLESTON MUSEUM 

STATUS:C2 

SRANK: S1S2 
DOTNUM: 2 

LONG: 795555 

DATE: 34-06-01 
DESC: ISLAND GLASS LIZARD. REPORTED ON FOLLY ISLAND (EXACT LOCATION NOT GIVEN). E II 15, E II 19 AND 

Ell 20. 

ELEMENT: ROOKERY;LEAST TERN 

EOCODE: ORXXX00010'005'SC 
GRANK: 
TOPOMAP: 531 - JAMES ISLAND 

LAT:323944 
SOURCE: DR. FORSYTHE,BIOLOGY DEPT.THE CITADEL 

STATUS: ST 

SRANK: 
DOTNUM: 3 

LONG: 795640 
DATE: 76-06-01 

OESC: THIS COLONY CONSISTED OF PROBABLY 20 PRS OF B!RDS AT HEIGHT OF BREEDING SEASON. THIS AREA iviAY 
BE USED FOR CONSTRUCTION AS A DRAG LINE WAS PRESENT. AREA APPEARS TO BE AN ELEVATED SPOIL SITE. 

ELEMENT: ROOKERY;LEAST TERN 

EOCODE: ORXXX00010'011'SC 
GRANK: 
TOPOMAP: 531 - JAMES ISLAND 
LAT:324214 
SOURCE: DR. FORSYTHE BIOLOGY DEPT. THE CITADEL 

STATUS: ST 
SRANK: 

DOTNUM: 4 
LONG: 795955 

DATE: 76-01-01 

DESC: BIRDS ATTEMPTED TO BREED AT JAMES ISLAND AIRPORT FOR THE FIRST TIME THIS YEAR AND WERE 
UNSUCCESSFUl. BIRDS NESTED IN THE AREA BETWEEN RUNWAYS. NO YOUNG WERE PRODUCED AND THE BIRDS LEFT THE 

AREA IN EARLY JUNE. 

ELEMENT: OPHISAURUS COMPRESSUS I ISLAND GLASS LIZARD 
EOCODE:ARACB02020'002'SC 

GRANK:G4 
TOPOMAP: 531 - JAMES ISLAND 
LAT:324400 
SOURCE: J. P DEVEAUX CHARLESTON MUSEUM 

STATUS: C2 

SRANK: S1S2 
DOTNUM: 5 

LONG: 7952i5 
DATE: 33-09-01 

DESC: 1 SPECIMEN REPORTED ISLAND SUFFERS FROM EROSION AND IS USED AS A SPOIL SITE BY THE ARMY CORPS 
OF ENGiNEERS. "CUMMINGS POINT ON MORRIS ISLAND." 

ELEMENT: IPOMOEA STOLONIFERA I BEACH MORNING-GLORY 
EOCODE: PDCONOA1GO'001'SC 
GRANK: G57 

TOPOMAP: 531 - JAMES ISLAND 

LAT:324400 

STATUS: UN 
SRANK: S? 
DOTNUM: 5 
LONG: 795215 

SOURCE: J. DENNIS DATE: 74-09-01 
DESC: OCCURS IN DUNE COMMUNITY ON THE NORTHERN END OF MORRIS ISLAND. SOUTHERN END OF MORRIS ISLAND 
IS A SPOIL AREA. 



ElEMENT: LlTSEA AESTIVALIS I PONDSPICE 
EOCODE: PDLAU08010'014'SC 
GRANK:G3G4 
TOPOMAP: 530 - LEGAREVILLE 
LAT:324436 

STATUS:C2 
SRANK: S3 
DOTNUM: 1 
LONG: 800222 

SOURCE: K. HUNT (NCU) DATE: 45-04-01 

DESC: REPORTED AT THE EDGE OF A MARSHY POND IN A BOGGY PINELAND, ROCKVILLE ROAD 200 YDS SW OF RIVER 

RD. PLOTTED 200 YDS SW OF JCT OF MAYBANK RD AND RIVER RD. WADMALAW ISLAND NE. LOCATION UNCLEAR 

ElEMENT: SAGERETIA MINUTIFLORA I TINY-LEAVED BUCKTHORN 

EOCODE: PDRHAOD010'017'SC 
GRANK:G4 

TOPOMAP: 530 - LEGAREVILLE 

LAT:323827 
SOURCE: S. LEONARD 

STATUS: UN 
SRANK: S2 

DOTNUM: 2 

LONG: 800048 
DATE: 83-11-01 

DESC: SHELLMOUNDS JUST EAST OF JCT OF STONO RIVER AND KIAWAH RIVER. BETWEEN KIAWAH ISLAND AND SOL 
LEGARE ISLAND. ALSO ON SHELL MOUND JUST WEST OF JCT OF STONO AND KIAWAH RIVER JCT. 

ElEMENT: NESTING AREA I CALL TOM MURPHY AT 844-2473 FOR DETAILS 

EOCODE: ABNKC10010'048'SC 
GRANK:G3 
TOPOMAP: 530 - LEGAREVILLE 

LAT: . 
SOURCE: T. MURPHY #T84 

DESC: MULLET HALL. ACTIVE 1990. 

ElEMENT: NEOTOMA FLORIDANA FLORIDANA 

EOCODE: AMAFF08011 '007'SC 
GRANK: G? 
TOPOMAP: 530 - LEGAREVILLE 
LAT:324057 
SOURCE: A.M. MEANS (CHM #39.80) 

DESC: JOHNS ISLAND. ONE ANIMAL CAPTURED 

STATUS: FE 
SRANK: S2 
DOTNUM: 3 

LONG: . 

DATE: 90-06-25 

STATUS: UN 
SRANK: S? 

DOTNUM: 4 
LONG: 800037 
DATE: 39-04-08 



elEMENT: ROOKERY;lEAST TERN 
EOCODE:ORXXX00010'014'SC 
GRANK: 
TOPOMAP: 517 - FORT MOULTRIE 

LAT:324521 
SOURCE: D. FORSYTHE,BIOlOGY DEPT.THE CITADEL 

STATUS:ST 

SRANK: 
DOTNUM: 1 

lONG: 795104 
DATE: 76-06-01 

DESC: SULLIVAN'S ISLAND ROOKERY HAS EXISTED FOR 10 YEARS. COLONY NUMBERED AROUND 25 PAIRS IN THE 
PAST. HEAVY HUMAN DISTURBANCE AND ANIMAL PREDATION ARE PROBLEMS. RECENT DEVELOPMENT OF FORT MOULTRIE 
MAY INCREASE DANGERS TO THIS ROOKERY. 

ELEMENT: CANNA FLACCIDA / BANDANA-OF-THE-EVERGlADES 

EOCODE: PMCAN01030'005'SC 
GRANK: G5? 

TOPOMAP: 517 - FORT MOULTRIE 

STATUS: UN 
SRANK: S4 

DOTNUM: 2 

LAT:324713 lONG: 795102 

SOURCE: H. AHLES (NCU) DATE: 61-07-01 
DESC: lOW ROADSIDE, MAINLAND ON APPROACH TO ISLE OF PALMS. EXACT lOCATION UNCLEAR. 

elEMENT: PANDION HALIAETUS / OSPREY 

EOCODE:ABNKC010l0'029'SC STATUS:SC 

GRANK: G5 SRANK: S4 
TOPOMAP: 517 - FORT MOULTRIE DOTNUM: 3 

lAT:325010 lONG: 795135 
SOURCE: MURPHY AND COKER DATE: 79-11-01 

DESC~ ACTIVE NEST REPORTED ALONG UPPER END OF HOBCAV.J CREEK NEST IS ABOUT 0.4 fviiLES SOUTH OF S-97 

(lONG POINT RD) 

elEMENT: LlTSEA AESTIVALIS I PONDSPICE 
EOCODE: PDlAU08010'022'SC 
GRANK:G3G4 

TOPOMAP: 517 - FORT MOULTRIE 
lAT:325000 
SOURCE: PORCHER (CIT) 

STATUS: C2 
SRANK: S3 

DOTNUM: 4 
lONG: 794930 
DATE: 78-08-01 

DESC: OCCURS IN POCOSIN 1 MilE NORTH OF JCT OF US-17 AND MATHIS FERRY RD. SOUTH SIDE OF US-17 ABOUT 
100' FROM ROAD EDGE. ANOTHER SPECIMEN FOUND ABOUT 200' FROM EDGE OF ROAD. 

elEMENT: PANDION HALIAETUS / OSPREY 
EOCODE:ABNKC010l0'027'SC 

GRANK:G5 
TOPOMAP: 517 - FORT MOULTRIE 

!.AT: 325228 
SOURCE: MURPHY AND COKER 

DESC: 1 ACTIVE NEST REPORTED ALONG HORlBECK CREEK AT WANDO RIVER. 

ELEMENT: PANDION HALIAETUS I OSPREY 
EOCODE:ABNKC01010'025'SC 
GRANK: G5 

TOPOMAP: 517 - FORT MOULTRIE 

lAT:325220 

STATUS: SC 

SRANK: S4 

DOTNUM: 5 

lONG: 795017 
DATE: 79-11-01 

STATUS:SC 
SRANK: S4 

DOTNUM: 6 

lONG: 794837 
SOURCE: MURPHY AND COKER DATE: 79-11-01 

DESC: 1 ACTIVE NEST REPORTED ALONG UPPER END OF HORlBECK CREEK, ABOUT 0.5 MI DOWN- STREAM FROM SC-41 



ELEMENT: MARITIME FOREST 
EOCODE:CTCXX00050*015*SC 
GRANK:G2 
TOPOMAP: 517 - FORT MOULTRIE 

LAT:325052 
SOURCE: PORCHER 

STATUS: UN 
SRANK: S2S3 
DOTNUM: 7 

LONG: 794642 
DATE: 75-06-01 

DESC: CANOPY SPECIES INCLUDE Q.VIRGINIANA, Q.NIGRA(15IN), PINUS TAEDA(16IN), UQUIDAMBAR 

STYRACIFLUA(10 IN),AND SABAL PALMETTO(10IN). AREA IS LOCATED NEAR PORCHER'S BLUFF. RARE PLANT 
SAGERETIA MINUTIFLORA OCCURS HERE. SITE NAfv1E; AULD f\,,40UND. SEE ~v1AP IN GEOGRAPHIC tv1ANUAL FilE. 

ELEMENT: SAGERETIA MINUTIFLORA I TINY-LEAVED BUCKTHORN 

EOCODE: PDRHAOD010'001'SC 
GRANK:G4 
TOPOMAP: 517 - FORT MOULTRIE 

LAT:325052 

SOURCE: J. DENNIS 

STATUS: UN 
SRANK: S2 
DOTNUM: 7 
LONG: 794642 

DATE: 75-06-14 
DESC: OCCURS NEAR AULD MOUND AN INDIAN SHELL RING IN MIXED PINE-HARDWOODS. SEE MAP IN GEOGRAPHIC 

MANUAL FILE. 

ELEMENT: MIDDENS 
EOCODE: CTCXX00090*003*SC 
GRANK: G? 
TOPOMAP: 517 . FORT MOULTRIE 

LAT:32513B 
SOURCE: PORCHER 

STATUS: UN 
SRANK: S3 
DOTNUM: 8 

LONG: 794526 
DATE: 74-07-01 

DESC: THE R!~ .. " OF THE BUZZARD'S ISLAND SUPPORTS A DENSE GRO'vVTH OF CEDAR, OAK, AND PALMETTO. THE 
LOWER LEVELS CONTAIN SALICORNIA, SUAEDA, AND BORRICHIA. AN INDIAN SHELL RING IS FOUND HERE 

SAGERETIA MINUTIFLORA OCCURS HERE. SEE MAP IN GEOGRAPHIC MANUAL FILE. 

ELEMENT: SAGERETIA MINUTIFLORA I TINY-LEAVED BUCKTHORN 
EOCODE:PDRHAOD010*002'SC 

GRANK:G4 
TOPOMAP: 517 . FORT MOULTRIE 
LAT:325138 
SOURCE: PORCHER 

STATUS: UN 
SRANK: S2 

DOTNUM: 8 
LONG: 794526 
DATE: 74-07-02 

DESC: OCCURS IN THE AREA OF BUZZARDS ISLAND SHELL RING SEE MAP IN GEOGRAPHIC MAN UAL FILE 

ELEMENT: MARITIME FOREST 
EOCODE:CTCXX00050'023*SC 

GRANK: G2 
TOPOMAP: 517 - FORT MOULTRIE 
LAT:325147 
SOURCE: PORCHER 

STATUS: UN 
SRANK: S2S3 

DOTNUM: 9 
LONG: 794516 
DATE: 74-07-01 

DESC: MAJOR VEGETATION INCLUDES SABAL PALMETTO JUNIPERUS VIRGINICA,PERSEA BORBON!A, !LEX OPACO,AND 
QUERCUS LAURIFOLIA TREES ARE ABOUT 25-30 YRS. OLD. SITE NAME; CROW ISLAND. SEE MAP IN GEOGRAPHIC MAN· 
UAL FILE. 

ELEMENT: LASIURUS CINEREUS I HOARY BAT 
EOCODE: AMACC05030 '002' SC 
GRANK:G5 

TOPOMAP: 517 . FORT MOULTRIE 

LAT:324728 

SOURCE: A.T. WAYNE; HARVARD U. (MCZ #17418) 
DESC: MT. PLEASANT ONE MALE CAPTURED. 

STATUS: UN 
SRANK: S7 

DOTNUM: 10 
LONG: 795148 

DATE: 18-01-14 



ELEMENT: SITE RECORD NNNEW 
EOCODE:SXXXXNNNEW'487'SC 
GRANK: 
TOPOMAP: 515 - JOHNS ISLAND 

LAT: 325217 

STA' 

SRAI 
DOTI 

JOhns Island 
LONG: 800417 

SOURCE: JOHN DENNIS DATE: 75-06-01 

DESC: VIEWED BY BOAT FROM OLD FORT DORCHESTER TO DRAYTON HALL THE ASHLEY AFFORDS AN EXCELLENT 

WILDLIFE HABITAT IN A RELATIVELY PRISTINE CONDITION. AREA INCLUDES HISTORIC PLANTATIONS, 1500A OF 
BRACKISH MARSH AND SCENIC R!VER BLUFFS. PLANT CO~Y1~Y1UNITY ~1ESOPHYTIC HARD'vVOOD. NESTiNG 
OSPREY, HERON EGRET ROOKERY PRESENT. 

ElEMENT: CLEMMYS GUTTATA / SPOTTED TURTLE 

EOCODE:ARAAD02010'008'SC 
GRANK:G5 
TOPOMAP: 515 - JOHNS ISLAND 

LAT:324802 
SOURCE: P. TELLER CHARLESTON MUSEUM 

STATUS: UN 
SRANK: S5 
DOTNUM: 1 

LONG: 800602 
DATE: 58-03-01 

DESC: 1 SPECIMEN REPORTED FROM PLASTERS PHOSPHATE MINE AREA, 10 MILES WEST OF CHARLESTON ON US-17 

ELEMENT: MUSTELA FRENA T A / LONG-TAILED WEASEL 

EOCODE: AMAJF02030' 002' SC 

GRANK:G5 
TOPOMAP: 515 - JOHNS ISLAND 

LAT:324532 
SOURCE: R. D. WHEELER CHARLESTON MUSEUM 

STATUS: UN 

SRANK: S3S4 
DOTNUM: 2 

LONG: 800500 

DATE: 39-01-01 

DESC: REPORTED ON JOHNS ISLAND, DIRECTIONS NOT GIVEN. ALSO REPORTED BY LABRUCE iN MARCH 1940. ALSO 
REPORTED IN JAN. AND FEB. 1936 BY WALPOLE. NO DIRECTIONS. 

ELEMENT: MUSTELA FRENATA / LONG-TAILED WEASEL 

EOCODE: AMAJF02030'004'SC 
GRANK:G5 
TOPOMAP: 515 - JOHNS ISLAND 
LAT:324943 

SOURCE: R. JOHNSON OWE 
DESC: REPORTED AT PIERPONT. 

ElEMENT: ROOKERY;HERONS AND ALlIES,FORESTED 
EOCODE:ORXXX00006'017'SC 

GRANK: 
TOPOMAP: 515 - JOHNS ISLAND 

LAT:325224 
SOURCE: JOHN DENNIS 

STATUS: UN 

SRANK: S3S4 
DOTNUM: 3 
LONG: 800233 
DATE: 43-03-01 

STATUS: UN 
SRANK: 
DOTNUM: 4 

LONG: 800522 
DATE: 77-01-01 

DESC: GARDEN PROVIDES NEST AREAS FOR WHITE IBIS (20-30 PRS), GREEN HERON (10-20 PRS), AND LEAST 
BITTERN (60-70 PRS) 

ElEMENT: SPRUCE PINE-MIXED HARDWOOD FOREST 

EOCODE:CTCXX00130'002'SC 
GRANK:G3 

TOPOMAP: 515 - JOHNS ISLAND 

LAT:325213 

STATUS: UN 
SRANK: S2 

DOTNUM: 5 

LONG: 800440 
SOURCE: JOHN DENNIS DATE: 77-03-01 
DESC: THIS COMMUNITY FOUND AT THE ASHLEY RIVER COMPLEX (DRAYTON HALL, HASTIE, MAGNOLIA GARDENS) SOME 

PURE STANDS OF SPRUCE AND HARDWOOD ARE ALSO FOUND HERE 



ELEMENT: COMMUNITY UNDEFINED 
EOCODE:CXXXXOOOOO'003'SC 
GRANK:G? 
TOPOMAP: 515 - JOHNS ISLAND 
LAT:325213 
SOURCE: J. DENNIS 

STATUS: UN 
SRANK: S? 
DOTNUM: 5 
LONG: 800440 
DATE: 75-01-01 

OESC: AREA IS AN OLD PLANTATION NEAR THE ASHLEY RIVER SURROUNDED BY WOODLAND AND MARSHLAND WHICH 
SUPPORTS A LARGE BIRD POPULATION. DOMINANT CANOPY SPECIES INCLUDE PINUS TAEDA(DBH 1-2'). QUERCUS 
FALCATA(1·3'L Q. LAURIFOL!A(1-2'), Q. M!CHAUX!!(1-2'),~.l!AGNOUA GRAND!FLORA(1- 2'}, AND OTHER 
HARDWOODS. 

elEMENT: PLECOTUS RAFINESQUII / RAFINESQUE'S BIG-EARED BAT 
EOCOOE: AMACC08020' 022' SC 
GRANK:G4 
TOPOMAP: 515 - JOHNS ISLAND 
LAT:325213 
SOURCE: C. DRAYTON (CHM #62.80.414-62.80.419) 
DESC: DRAYTON HALL. SIX ANIMALS CAPTURED. 

ELEMENT: SPRUCE PINE-MIXED HARDWOOD FOREST 
EOCODE: CTCXX00130'001'SC 
GRANK:G3 
TOPOMAP: 515 - JOHNS ISLAND 
LAT:325213 
SOURCE: JOHN DENNIS 

STATUS: SE/C2 
SRANK: S2? 
DOTNUM: 5 
LONG: 800440 
DATE: 50-11-15 

STATUS: UN 
SRANK: S2 
DOTNUM: 5 
LONG: 800440 
DATE: 77-03-01 

DESC: TH!S COr-.1ft .. 1UN1TY FOUND AT THE ASHLEY RIVER COiviPLEX (DRAYTON HALL, HASTiE, MAGNOliA GARDENS). SOME 
PURE STANDS OF SPRUCE AND HARDWOOD ARE ALSO FOUND HERE. 

ELEMENT: NEOTOMA FLORIDANA FLORIDANA 
EOCODE: AMAFF08011 '011 'SC 
GRANK:G? 
TOPOMAP: 515-JOHNS ISLAND 
LAT:324915 
SOURCE: R.H. COLEMAN (CHM #1237,1238,1230) 

DESC: ASHLEY HALL ROAD. ONE MALE AND TWO FEMALES CAPTURED. 

STATUS: UN 
SRANK: S7 

DOTNUM: 6 
LONG: 800127 
DATE: 40-01-00 



ELEMENT: PANDION HALIAETUS / OSPREY 
EOCODE:ABNKC010l0'026'SC 
GRANK:G5 
TOPOMAP: 501 - CAINHOY 

LAT:325325 
SOURCE: T. MURPHY AND J. COKER 
DESC: WANDO RIVER. AN ACTIVE NEST NEAR POINT HOPE ISLAND. 

ELEMENT: PANDION HALIAETUS / OSPREY 

EOCODE:ABNKC010l0'024'SC 
GRANK:G5 
TOPOMAP: 501 - CAINHOY 

LAT:325506 

SOURCE: MURPHY AND COKER 

STATUS:SC 
SRANK: S4 
DOTNUM: 1 
LONG: 795115 
DATE: 79-11-01 

STATUS:SC 
SRANK: S4 

DOTNUM: 2 

LONG: 794933 

DATE: 79-11-01 

DESC: 1 ACTIVE NEST REPORTED EAST OF SC-41, JUST SOUTH OF THE WANDO RIVER. NEAR CAINHOY. 

ELEMENT: AMBYSTOMA CINGULATUM / FLATWOODS SALAMANDER 
EOCODE:AAAAA01030'005'SC 
GRANK:G4 
TOPOMAP: 501 - CAINHOY 

LAT: 325546 
SOURCE: CHM CHARLESTON MUSEUM 
DESC: 14 REPORTED 0.3 M!LES EAST OF CAINHOY 

ELEMENT: OPHIOGLOSSUM PETIOLATUM / LONGSTEM ADDER'S-TONGUE FERN 

EOCODE: PPOPH02090'OOl'SC 

GRANK:G5 
TOPOMAP: 501 - CAINHOY 
LAT:325604 
SOURCE: THOMAS (NCU) 

STATUS: SC/C2 
SRANK: S3 
DOTNUM: 3 

LONG: 794930 
DATE: 53-08-01 

STATUS: UN 

SRANK: S? 

DOTNUM: 4 
LONG: 794923 

DATE: 74-02-01 
DESC: LONG-STEMED ADDER'S TONGUE OCCURS ON LAWN OF WANDO BAPTIST CHURCH BESIDE S- 100, BETWEEN SC-41 
AND S-33, WANDO,SC 

ELEMENT: AMBYSTOMA CINGULATUM / FLATWOODS SALAMANDER 
EOCODE:AAAAA01030'004'SC 

GRANK:G4 
TOPOMAP: 501 - CAINHOY 
LAT: 325554 
SOURCE: CHM CHARLESTON MUSEUM 
DESC: SIX REPORTED 1 2 MILES WEST OF CAINHOY. LOCATIONS PLOTTED ON CAINHOY ROAD 

ELEMENT: BURMANNIA BIFLORA I NORTHERN BURMANNIA 

EOCODE: PMBUR02010'002'SC 
GRANK: G4G5 
TOPOMAP: 501 - CAINHOY 

LAT:32573B 

SOURCE: RAYNER, PHILLIPS 

STATUS: SC/C2 

SRANK: S3 
DOTNUM: 5 

LONG: 795104 
DATE: 53-10-01 

STATUS: UN 
SRANK: S? 

DOTNUM: 6 

LONG: 795135 

DATE: 77-08-01 
DESC: OCCURS IN A MOIST DEPRESSION UNDER A TRANSMISSION RIGHT-OF-WAY SOUTH OF ST THOMAS CHURCH, WEST 
OF S-98 COLONY OF SARRACENIA MINOR OCCURS NEARBY 



ELEMENT: LlTSEA AESTIVALIS / PONDSPICE 
EOCODE:PDLAU08010'042'SC 
GRANK:G3G4 
TOPOMAP: 501 - CAINHOY 
LAT: 325724 

STATUS: C2 
SRANK: S3 
DOTNUM: 7 
LONG: 794938 

SOURCE: R. PORCHER DATE: 83-10-01 

DESC: LOW GROUND ON INSIDE CURVE OF OLD RR GRADE; EAST OF LOOKOUT TOWER AND WEST OF SC-41. NORTH OF 

CAINHOY. 

ElEMENT: SEMINATRIX PYGAEA / BLACK SWAMP SNAKE 

EOCODE:ARADB31010'001'SC 
GRANK:G5 

TOPOMAP: 501 - CAINHOY 
LAT:325742 
SOURCE: L. W. BELL CHARLESTON MUSEUM 

STATUS: UN 
SRANK: S7 

DOTNUM: 8 
LONG: 794915 
DATE: 52-01-01 

DESC: BLACK SWAMP SNAKE. REPORTED 2 1 MILES NORTH 0.3 MILE EAST OF CAINHOY 2 SPECIMENS. 1 SPECIMEN 

FOUND IN 5/53 BY J. QUINBY. 

ElEMENT: SARRACENIA RUBRA / SWEET PITCHER-PLANT 

EOCODE: PDSAR02080'025'SC 

GRANK;G3 

TOPOMAP: 501 - CAINHOY 

LAT;325742 
SOURCE; R. PORCHER 

STATUS: UN 
SRANK; Sl 

DOTNUM: 8 

LONG; 794915 

DATE; 83-10-01 

DESC: OLD RA!LROAD GRADE JUST \lVEST OF SC-41 AND SOUTH OF FOREST ROUTE i 88, NORTH OF CAiNHOY 

ELEMENT; AMBYSTOMA CINGULATUM / FLATWOODS SALAMANDER 
EOCODE:AAAAA01030'002'SC 
GRANK:G4 

TOPOMAP; 501 - CAINHOY 
LAT; 325741 

SOURCE; CHM CHARLESTON MUSEUM 

DESC: THREE REPORTED 2.1 MILES NORTH OF CAINHOY. LOCATIONS PLOTTED ON SCAl 

ElEMENT; LlTSEA AESTIVALIS / PONDSPICE 
EOCODE;PDLAU08010'019'SC 

GRANK: G3G4 
TOPOMAP: 501 - CAINHOY 
LAT:325748 
SOURCE: R. PORCHER (CIT) 

STATUS: SC/C2 
SRANK: S3 

DOTNUM: 9 
LONG: 794855 

DATE; 53-10-01 

STATUS: C2 
SRANK: S3 
DOTNUM: 10 
LONG: 794943 
DATE; 79-08-01 

DESC: SHALLOW DEPRESSION IN LONGLEAF PINELAND; GROWING IN ASSOCIATION WITH LlNDERA MELISSAEFOUUM. 

SOUTHSIDE OF BRICKCHURCH RD AT JCT OF BRICKCHURCH RD AND FOREST RT 189A COMPARTMENT 114 ON FS MAP 
TWO COLONIES NEAR THE ONE MAPPED SEE MAP IN GEOGRAPHIC MANUAL FILE 

ELEMENT: LlNDERA MELISSIFOLIA / PONDBERRY 
EOCODE:PDLAU07020'005'SC 
GRANK:G2 
TOPOMAP: 501 - CAINHOY 

LAT: 325748 

STATUS: FE 
SRANK: Sl 

DOTNUM: 10 

LONG: 794943 
SOURCE: PORCHER (CIT) DATE: 79~8~1 

DESC: FOUND IN SHALLOW DEPRESSION IN LONGLEAF PINELAND ON SOUTH SIDE OF BRICK CHURCH ROAD. AT JCT 

OF BRICK CH RD AND FS RT 189A AN ADDITIONAL COLONY NEAR THE ONE MAPPED SEE MAP IN GEOGRAPHIC MANUAL 
FILE. 



ELEMENT: SARRACENIA RUBRA / SWEET PITCHER-PLANT 
EOCODE:PDSAR02080'018'SC 

GRANK: G3 
TOPOMAP: 501 - CAINHOY 

LAT:325802 

STATUS: UN 

SRANK: Sl 

DOTNUM: 11 

LONG: 794928 

SOURCE: R. PORCHER (CIT) DATE: 79-06-01 

DESC: FOUND IN LOW DEPRESSION IN PINELAND IN ASSOCIATION WITH S. MINOR. NE OF JCT OF FS ROUTE 189A 

AND 188. EXACT LOCATION UNKNOWN. 

ELEMENT: SARRACENiA RUBRA / SWEET PITCHER-PLANT 

EOCODE:PDSAR02080'026'SC 

GRANK:G3 

TOPOMAP: 501 - CAINHOY 

LAT:325804 

SOURCE:R. PORCHER 
DESC: SOUTHEAST CORNER OF JCT OF SC-4l AND FOREST ROUTE 188, NORTH OF CAINHOY. 

ELEMENT: SCHWALBEA AMERICANA / CHAFFSEED 

EOCODE: PDSCR1Q010'017'SC 

GRANK:G2 
TOPOMAP: 501 - CAINHOY 

LAT:325757 

SOURCE: RICHARD PORCHER 

STATUS: UN 

SRANK: Sl 

DOTNUM: 12 

LONG: 794856 

DATE: 83-10-01 

STATUS: NC/PE 

SRANK: S2 
DOTNUM: 13 

LONG: 794856 

DATE: 81-07-27 

OESC: 1.9 MI N OF JeT Of: SC-41 AND CA!NHOY RD ON EAST SIDE OF SC-41 (OR 0.2 tv11 S. OF jeT OF BRiCK 

CHURCH RD. & SC-41). 

ELEMENT: PTEROGLOSSASPIS ECRISTATA / CRESTED FRINGED ORCHID 

EOCODE: PMORC27010'010'SC 

GRANK:G3G4 

TOPOMAP: 501 - CAINHOY 

LAT:325753 

SOURCE: PORCHER - CITADEL 

DESC: PINEWOODS ALONG SC-41, 1.8 MILES NORTH OF JCT OF 41 AND S-100. 

ELEMENT: LlTSEA AESTIVALIS / PONDSPICE 
EOCODE:PDLAU08010'040'SC 

GRANK:G3G4 
TOPOMAP: 501 - CAINHOY 

LAT:325800 

SOURCE: R. PORCHER 

STATUS: C2 

SRANK: S2 

DOTNUM: 14 

LONG: 794856 

DATE: 73-08-01 

STATUS:C2 

SRANK: S3 

DOTNUM: 15 

lONG: 794836 

DATE: 83-10-01 

DESC: AT LEAST TWO SITES IN LOW GROUND AT OLD RR GRADE, JUST S. JUST N. OF FOREST RT. 188 (HOOVER 

RD) AND E OF SC-41, N. OF CAINHOY SITE NAME: HOOVER RD. SPICEBUSH POND/BOG. SEE MAP IN GEOGRAPHIC 
MANUAL FILE. 

ELEMENT: RANA AREOLATA 

EOCODE:AAABH01010'004'SC 

GRANK: G4 

TOPOMAP: 501 - CAINHOY 

STATUS: SC 

SRANK: S? 

DOTNUM: 16 
LAT:325818 LONG: 794840 

SOURCE: W. SEYLE , R. MOULIS DATE: 87-03-12 

DESC: GOPHER FROGS, IDENTIFIED BY VOCALIZATIONS, CALLING IN CYPRESS POND ON FRANCIS MARION NF OFF 

FOREST SERVICE ROAD 183,2.85 MILES NNE OF CAINHOY 



ELEMENT: LlNDERA MELISSIFOLIA 1 PONDBERRY 
EOCODE:PDLAU07020'010'SC 
GRANK:G2 
TOPOMAP: 501 - CAINHOY 

LAT:325818 
SOURCE: R. PORCHER #2001 (CIT) 

STATUS: FE 
SRANK: Sl 
DOTNUM: 16 

LONG: 794840 
DATE: 82-05-27 

DESC: POND CYPRESS-SWAMP TUPELO POND ON NORTH SIDE OF HOOVER RD., 0.3 MILES EAST OF JCT OF HOOVER RD 
AND SC-41. ROBUST COLONY, PRESENT GROWTH DEVELOPED AFTER FIRE KILLED IT LAST SEASON. 

ELEMENT: LlTSEA AESTIVALIS 1 PONDSPICE 

EOCODE: PDLAU08010'041'SC 
GRANK:G3G4 

TOPOMAP: 501 - CAINHOY 

LAT:325835 

SOURCE: R. PORCHER 

STATUS:C2 
SRANK: S3 

DOTNUM: 17 

LONG: 794742 

DATE: 83-10-01 

DESC: SLIGHTLY LESS THAN 1 MI EAST OF FOREST ROUTE 188. SITE IS AT LOW GROUND AT OLD RR GRADE NORTH 

OF CAINHOY. 

ELEMENT: AMBYSTOMA CINGULATUM 1 FLATWOODS SALAMANDER 

EOCODE:AAAAA01030'003'SC 
GRANK:G4 
TOPOMAP: 501 - CAINHOY 

LAT:325840 
SOURCE: CHM CHARLESTON MUSEUM 

STATUS: SC/C2 

SRANK: S3 

DOTNUM: 18 
LONG: 794856 
DATE: 53-10-01 

DESC: orJE REPORTED 3.2 MilES NORTH OF CAiNHOY. LOCATIONS PLOTTED ON SC-41. 

ELEMENT: AMBYSTOMA TIGRINUM TIGRINUM I EASTERN TIGER SALAMANDER 

EOCODE: AAAAAOl146'002'SC 

GRANK: G5T5 

TOPOMAP: 501 - CAINHOY 
LAT:325920 

SOURCE: J.R. HARRISON, COLLEGE OF CHARLESTON 

DESC: 4.4 MILES NORTH OF CAINHOY. SEE BULL. S.C. ACAD. SCI. 28:34.1966. 

ELEMENT: LlTSEA AESTIVALIS 1 PONDSPICE 

STATUS: SC 

SRANK: S2S3 
DOTNUM: 19 
LONG: 794855 

DATE: 64-11-24 

EOCODE: PDLAU08010'021'SC STATUS: C2 

GRANK:G3G4 SRANK:S3 
TOPOMAP: 501 - CAINHOY DOTNUM: 20 

lAT:325955 LONG: 794852 
SOURCE: R. PORCHER (CIT) DATE: 79-09-01 

DESC: OCCURS IN DEPRESSION IN LONGLEAF PINES OPPOSITE INTERSECT!ON OF SC-41 AND FOREST SERViCE RT 
229 

ELEMENT: SCHWALBEA AMERICANA 1 CHAFFSEED 
EOCODE:PDSCR1Q010'007'SC 
GRANK: G2 
TOPOMAP: 501 - CAINHOY 

LAT:325955 

STATUS: NCIPE 
SRANK: S2 

DOTNUM: 21 

LONG: 794840 
SOURCE: D.RAYNER (VER) DATE:85~6~1 

DESC: GROWING IN SANDY LONGLEAF PINE ON FOREST SERVICE RT 229, 0 2 MI FROM JeT WITH SC-41 BORDERS 

COMPARTMENTS 101 AND 196 63 PLANTS SEEN. REPORTED BY R.D PORCHER 05/02/79 

-- - ------- ------ - -". ___ - -- -- _____ -- - _______ - - _______ - _____ r _____ ••• ___ ~ _________________________________________________________ _ 

-------------------------------------------------------



elEMENT: AMBYSTOMA CINGULATUM / FLATWOODS SALAMANDER 
EOCODE:AAAAA01030'010'SC 
GRANK: G4 
TOPOMAP: 501 - CAINHOY 

LAT:325827 
SOURCE: W. SEYLE , R. MOULIS 

STATUS: SC/C2 
SRANK: S3 

DOTNUM: 22 
LONG: 794822 
DATE: 87-03-13 

DESC: THREE LARVAE NETTED FROM OPEN REEDY-GRASSY POND IN FRANCIS MARION NF OFF FOREST SERVICE ROAD 
183,3.95 MILES NNE OF CAINHOY. (2 LARVAE TO S.C. STATE MUSEUM, 1 TO SAVANNAH SCIENCE MUSEUM.) 



ELEMENT: COMMUNITY UNDEFINED 
EOCODE:CXXXXOOOOO'002'SC 
GRANK: G? 
TOPOMAP: 500 - NORTH CHARLESTON 

STATUS: UN 
SRANK: S1 
DOTNUM: 1 

LAT:325747 LONG: 795304 
SOURCE: R. PORCHER DATE: 74-08-01 

DESC: FLAGG CREEK IS A RELATIVELY UNDISTURBED TIDAL CREEK FLOWING INTO THE COOPER RIVER, WITH 
MAGNOLIA AND UQUIDAMBAR AS DOMINANT TREES. ALSO NUMEROUS OTHER TREES, SHRUBS, AND HERBS. IN GENERAL 
AREA OF MAPPED LOCATION. 

ElEMENT: NERODiA FLORIDANA I FLORIDA GREEN WATER SNAKE 
EOCODE:ARADB22080'002*SC 
GRANK:G5 
TOPOMAP: 500 - NORTH CHARLESTON 
LAT:325914 
SOURCE: TOM KRAUS 
DESC: MARRINGTON PLANTATION, NAVAL WEAPONS STATION, OFF OF RED BANK ROAD. 

ELEMENT: NERODIA FLORIDANA I FLORIDA GREEN WATER SNAKE 
EOCODE: ARADB22080'003'SC 
GRANK: G5 
TOPOMAP: 500 - NORTH CHARLESTON 

LAT:325914 
SOURCE: FRED AND TOM KRAUS 

STATUS: UN 
SRANK: S2 
DOTNUM: 2 
LONG: 795604 
DATE: 80-05-08 

STATUS: UN 
SRANK: S2 
DOTNUM: 3 

LONG: 795604 
DATE: 82-08-06 

oesc: ON BUSHY PARK ROAD, 2 fvll NE OF RED BANK ROAD, IN ViCiNiTY OF MARRiNGTON PLANTATION. ANIMAL WAS 
ON THE ROAD AT NIGHT 

ELEMENT: PANDION HALIAETUS I OSPREY 
EOCODE: ABNKC01010'068'SC 
GRANK:G5 
TOPOMAP: 500 - NORTH CHARLESTON 
LAT:325826 
SOURCE: MURPHY AND COKER 

STATUS:SC 
SRANK: S4 
DOTNUM: 3 
LONG: 795725 
DATE: 79-11-01 

DESC: THREE ACTIVE NESTS OCCURRING NEAR MANNINGTON PLANTATION. ON HIGHWAY MAP WESTVACO IS REPORTED 
OWNER. 

ELEMENT: NESTING AREA I CALL TOM MURPHY AT 844-2473 FOR DETAILS 
EOCODE:ABNKC10010'024'SC 
GRANK:G3 
TOPOMAP: 500 - NORTH CHARLESTON 
LAT: . 
SOURCE: T MURPHY #T83 

STATUS: FE 
SRANK: S2 
DOTNUM: 4 
LONG: 
DATE: 90-06-25 

DESC: FOSTER CREEK BETWEEN FOSTER CREEK AND BACK RIVER. ON BIG ISLAND. ACTIVE 1990. 



ELEMENT: ROOKERY;LEAST TERN 
EOCODE:ORXXX00010'003'SC 
GRANK: 

TOPOMAP: 499 - LADSON 

LAT:325610 

Lac/soh STATUS:ST 
SRANK: 
DOTNUM: 1 

LONG: 800218 

SOURCE: DR FORSYTHE,BIOLOGY DEPT.THE CITADEL DATE: 76-07-01 

DESC: BIRDS HAVE BEEN NESTING HERE SINCE 1974 ON THE GRAVEL TOP ROOF. THIS YEAR 8 PAIR PRODUCED 13 
YOUNG. THIS WAS THE FIRST CASE OF LEAST TERNS BREEDING ON A ROOFTOP IN S.C. IN FLORIDA BIRDS HAVE 
DONE THIS SINCE 1957. MAPPED AT LOCATION !ND!CATED ON OLD TOPO. BIRDS ALSO NESTING ON NEARBY K-MART 

ROOF. 

ELEMENT: NEOTOMA FLORIDANA FLORIDANA 

EOCODE: AMAFF08011'002'SC 

GRANK:G7 

TOPOMAP: 499 - LADSON 

LAT:325832 

SOURCE: R.H. COLEMAN (CHM #271) 

DESC: GOOSE CREEK CHURCH. ONE FEMALE CAPTURED. 

ELEMENT: SEMINATRIX PYGAEA / BLACK SWAMP SNAKE 

EOCODE:ARADB31010'002'SC 

GRANK: G5 
TOPOMAP: 499 - LADSON 

LAT:325832 

SOURCE: R E. POWELL CHARLESTON MUSEUM 

DESC: REPORTED AT GOOSE CREEK. GENERAL LOCATION 

ELEMENT: LUCANIA GOODEI / BLUE FIN KILLIFISH 

EOCODE:AFCNB07010'004'SC 

GRANK:G5 

TOPOMAP:499-LADSON 

LAT: 325927 

SOURCE: H. LOYACANO 

DESC: ONE MALE COLLECTED FROM FOSTER CREEK 4.5 MILES ESE OF GOOSE CREEK. 

ELEMENT: PLAT ANTHERA INTEGRA / YELLOW FRINGELESS ORCHID 
EOCODE:PMORC1YOCO'013'SC 

GRANK:G3G4 
TOPOMAP: 499 - LADSON 

lAT:325909 
SOURCE: R. SMITH (CIT) 

STATUS: UN 

SRANK: S7 

DOTNUM: 2 

LONG: 800213 

DATE: 29-01-00 

STATUS: UN 

SRANK: S7 
DOTNUM: 2 

LONG: 800213 

DATE: 56-03-01 

STATUS: UN 

SRANK: S17 

DOTNUM: 3 

LONG: 800004 

DATE: 74-07-09 

STATUS: UN 

SRANK: S2 
DOTNUM: 4 

LONG: 800440 

DATE: 72-09-01 

DESC: EDGE OF SWAMP THAT CROSSES 1-26 SOUTH OF THE BERKELEY-CHARLESTON COUNTY LINE, EAST SIDE OF THE 
ROAD. 

ELEMENT: SCHWALBEA AMERICANA / CHAFFSEED 

EOCODE: PDSCR1Q010'001'SC 

GRANK: G2 

TOPOMAP: 499-LADSON 

LAT:325626 

SOURCE: AHLES & J.G HAESLOOP (NCU) 

STATUS: NC/PE 

SRANK: S2 

DOTNUM.5 

LONG: 800238 

DATE: 57-05-20 
DESC: CHAFF-SEED REPORTED IN SAVANNAH-LIKE GRASSY AREA, 4 MILE NW OF JCT OF S-75 AND US-78 (SW OF 

NORTH CHARLESTON) PROBABLY EXTIRPATED AS OF 6/85 



ElEMENT: NESTING AREA I CALL TOM MURPHY AT 844-2473 FOR DETAILS 
EOCODE:ABNKC10010'027'SC 
GRANK:G3 
TOPOMAP:499-LADSON 
LAT: . 
SOURCE: T. MURPHY #T62 

DESC: GOOSE CREEK. EAST SIDE OF GOOSE CREEK RESERVOIR. ACTIVE 1990. 

ELEMENT: NEOTOMA FLORIDANA FLORIDANA 

EOCODE: AMAFF08011'014'SC 
GRANK: G7 

TOPOMAP: 499 - LADSON 

LAT:325730 

SOURCE: E.B. CHAMBERLAIN (CHM #2763,2764) 
DESC: OTRANTO. TWO ANIMALS CAPTURED. 

STATUS: FE 

SRANK: S2 
DOTNUM: 6 
LONG: . 
DATE: 90-06-25 

STATUS: UN 
SRANK: S7 

DOTNUM: 7 

LONG: 800213 
DATE: 26-04-00 



ELEMENT: AMARANTHUS PUMILUS I SEABEACH PIGWEED 
EOCODE: PDAMA040Z0'003'SC 
GRANK:G2 

STATUS: NC/C2 
SRANK: Sl 

TOPOMAP: 518 - CAPERS INLET DOTNUM: 1 
LAT:324800 LONG: 794445 
SOURCE: R. K. GODFREY (NCSC) DATE: 50-01-01 

DESC: FREQUENT ALONG THE EDGES OF DUNES AT THE ISLE OF PALMS, JUST AT HIGH TIDE LEVEL. 

ELEMENT: MARiTiME FOREST 
EOCODE:CTCXX00050'014'SC 
GRANK:G2 
TOPOMAP: 518 - CAPERS INLET 
LAT:324828 
SOURCE: DENNIS 

STATUS: UN 
SRANK: S2S3 
DOTNUM: 2 
LONG: 794354 
DATE: 74-01-01 

DESC: OCCURS ON THE ISLE OF PALMS A COASTAL BARRIER ISLAND APPROX. 6 MILES LONG. CANOPY INCLUDES 
QUERCUS VIRGINIANA(DBH 3'), PINUS TAEDA(1-2'), AND SABAL PALMETTO. OENOTHERA DRUMMONDII REPORTEDLY 
OCCURS HERE. MUCH OF THE ISLAND IS BUILT-UP WITH DEVELOPMENT SPREADING NORTHWARD. 

ELEMENT: MARITIME FOREST 
EOCODE: CTCXX00050'005'SC 
GRANK:G2 
TOPOMAP: 518 - CAPERS INLET 
LAT:325025 
SOURCE: J. DENNIS 

STATUS: UN 
SRANK: S2S3 
DOTNUM: 3 

LONG: 794245 
DATE: 75-01-01 

DESC: SITE IS LOCATED NORTH OF !SLE OF PAL~Y1S. DEV,JEES IS ONE OF FEVV UNDEVELOPED iSLANDS ALONG THE S.C. 
COAST. TYPICAL LIVE OAK- PALMETTO ASSOCIATION. NO DBH INFORMATION GIVEN IN REPORT THIS ISLAND MAY 
BE DEVELOPED IN THE NEAR FUTURE. 

ELEMENT: ROOKERY;LEAST TERN 

EOCODE:ORXXX00010'027'SC 
GRANK: 
TOPOMAP: 518 - CAPERS INLET 
LAT:325105 
SOURCE: S. THOMPSON 

DESC: COLONY LOCATED AT NORTH END OF DEWEES ISLAND. 4 ADULTS, 2 NESTS. 

ELEMENT: CARETTA CARETTA I LOGGERHEAD TURTLE 
EOCODE:ARAAA01010'009'SC 
GRANK:G3 
TOPOMAP: 518 - CAPERS INLET 
L~T: 324948 
SOURCE: TALBERT-BARUCH INSTITUTE 

STATUS: ST 
SRANK: 
DOTNUM: 4 
LONG: 794245 
DATE: 79-06-01 

STATUS: FT 
SRANK: S3 
DOTNUM: 5 
LONG: 794245 
DATE: 77-01-01 

DESC: < 50 NESTS REPORTED. MOST NESTING OCCURRED FROM MID-JULY THROUGH AUGUST. DEWEES MAY BE 
DEVELOPED IN THE NEAR FUTURE. 

ELEMENT: PANDION HALIAETUS I OSPREY 
EOCODE:ABNKC01010'004'SC 
GRANK: G5 
TOPOMAP: 518 - CAPERS INLET 
LAT:325200 

SOURCE: T. MURPHY 

STATUS:SC 
SRANK: S4 
DOTNUM: 6 
LONG: 794100 
DATE: 79-11-01 

DESC: ACTIVE NEST WITH CHICKS REPORTED. ISLAND MAY HAVE MORE NESTS NOT ACTIVE IN 1979. 



ELEMENT: MARITIME FOREST 
EOCODE:CTCXX00050'004'SC 
GRANK: G2 
TOPOMAP: 518 - CAPERS INLET 
LAT: 325200 
SOURCE: J. DENNIS 
DESC: MARITIME FOREST ON CAPERS ISLAND. 

ELEiliiENT: ALliGATOR MISSISSIPPIENSIS / AMERICAN ALLIGATOR 
EOCODE:ARABA01010'004'SC 
GRANK:G5 
TOPOMAP: 518 - CAPERS INLET 

LAT:325200 
SOURCE: HTP STAFF 
DESC: REPORTED ON CAPERS ISLAND. 

ELEMENT: CARETTA CARETTA / LOGGERHEAD TURTLE 
EOCODE:ARAAA01010'010'SC 
GRANK:G3 
TOPOMAP: 518 - CAPERS INLET 

LAT:325211 
SOURCE: T ALBERT-BARUCH INSTITUTE 

STATUS: UN 
SRANK: S2S3 
DOTNUM: 6 
LONG: 794100 
DATE: 75-01-01 

STATUS: FT(S/A) 
SRANK: S5 
DOTNUM: 6 
LONG: 794100 
DATE: 76-01-01 

STATUS: FT 
SRANK: S3 
DOTNUM: 7 

LONG: 793945 
DATE: 77-01-01 

DESC: LESS THAN 25 NESTS REPORTED FRO~v1 ~v1AY- AUGUST. BEACH EROSiON AND RELATiVE CLOSENESS TO 
CHARLESTON (LESS THAN 20 MILES) MAY BE LIMITING FACTORS. 

ELEMENT: ACIPENSER BREVIROSTRUM / SHORT NOSE STURGEON 
EOCODE:AFCAA01010'012'SC 
GRANK:G3 
TOPOMAP: 518 - CAPERS INLET 
LAT:325224 
SOURCE:MARCHETTE 

STATUS: FE 
SRANK: S3S4 
DOTNUM: 8 
LONG: 793905 
DATE: 80-02-01 

DESC: CAUGHT IN GILLNET BY MARCHETTE. IN ATLANTIC OCEAN NEAR CAPE ROMAIN AT PRICES INLET. ONE 
SPECIMEN. 

ELEMENT: HALlAEETUS LEUCOCEPHALUS / BALD EAGLE 
EOCODE:ABNKC10010'047'SC 
GRANK:G3 
TOPOMAP: 518 - CAPERS INLET 
un:. 
SOURCE: T. MURPHY #T27 
DESC: DEWEE'S ISLAND (EGG RECORD 1901). 

STATUS: FE 
SRANK: S2 
DOTNUM: 9 
LONG: . 
DATE: 90-06-25 



ELEMENT: BOTRYCHIUM LUNARIOIDES / WINTER GRAPE-FERN 
ELCOOE: PPOPH01090 
GRANK:G4? 

ELEMENT: PSILOTUM NUDUM / WHISK FERN 
ELCOOE: PPPSI01020 
GRANK:G5 

ELEMENT: LYGODIUM PALMATUM / CLIMBING FERN 

GRANK:G4 

ELEMENT: PELT ANDRA SAGITTIFOLIA / SPOON-FLOWER 
ELCOOE: PMARAOE020 
GRANK:G3G4 

ELEMENT: CANNA FLACCIDA / BANDANA-OF-THE-EVERGLADES 
ELCOOE: PMCAN01030 
GRANK: G5? 

ELEMENT: CARE X DECOMPOSIT A / EPIPHYTIC SEDGE 
ELCOOE: PMCYP033KO 
GRANK:G3G4 

ELEMENT: CYPERUS TETRAGONUS / PIEDMONT FLATSEDGE 
ELCOOE: PMCYP063HO 
GRANK: G4? 

ELEMENT: ELEOCHARIS VIVIPARA / VIVIPAROUS SPIKE-RUSH 

CHARLESTON COUNTY 

STATUS: UN 
SRANK: S? 

STATUS:SL 
SRANK: S1S2 

STATUS: SL 
SRANK: S1S2 

STATUS: UN 
SRANK: S? 

STATUS: UN 
SRANK: S4 

STATUS: UN 
SRANK: S? 

STATUS:SL 

SRANK: S1 

ELCODE: PMCYP091YO STATUS: UN 
GRANK: G5 SRANK: S7 

ELEMENT: SCLERIA BALDWIN" / BALDWIN NUTRUSH 
ELCOOE: PMCYPOR01O 
GRANK:G3G4 

ELEMENT: SYNGONANTHUS FLAVIDULUS / YELLOW PIPEWORT 
ELCOOE: PMERI03010 
GRANK:G5 

ELEMENT: THALIA DEALBA T A / POWDERY THALIA 
ELCOOE: PMMAR03010 
GRANK: G3G5 

ELEMENT: CALOPOGON BARBA TUS / BEARDED GRASS-PINK 
ELCOOE: PMORCOC01O 
GRANK:G57 

ELEMENT: HABENARIA OUINOUESET A I LONG-HORN ORCHID 
ElCODE:PMORC1A070 
GRANK:G4G5 

ELEMENT: lISTERA AUSTRALIS / SOUTHERN TWAYBLADE 
ElCOOE: PMORC1 N020 
GRANK:G4 

elEMENT: PLATANTHERA INTEGRA / YELLOW FRINGELESS ORCHID 
ElCOOE: PMORC1 YO CO 

GRANK:G3G4 

ELEMENT: PTEROGLOSSASPIS ECRISTATA / CRESTED FRINGED ORCHID 
ELCOOE: PMORC27010 
GRANK: G3G4 

ELEMENT: SPIRANTHES LACINIATA / LACE-LIP LADIES'-TRESSES 
ElCOOE: PMORC2BOEO 
GRANK:G4G5 

STATUS: SL 
SRANK: S1S2 

STATUS: UN 
SRANK: SH 

STATUS: UN 
SRANK: S7 

STATUS: UN 
SRANK: 57 

STATUS: UN 
SRANK: S7 

STATUS: UN 
SRANK: S? 

STATUS: UN 

SRANK: 52 

STATUS: C2 
SRANK: S2 

STATUS: UN 

SRANK: Sl 



ELEMENT: TRIPHORA TRIANTHOPHORA / NODDING POGONIA 
ELCODE: PMORC2F050 

GRANK: G4 

ELEMENT: ANTHAENANTIA RUFA / PURPLE SILKYSCALE 
ELCODE: PMPOAOD010 

GRANK:G5 

ElEMENT: CHASMANTHIUM NITIDUM / SHINY SPIKEGRASS 

STATUS: SL 
SRANK: S2 

STATUS: UN 

SRANK: S? 

fLeOCE: PMPOAiD030 STATUS: UN 
GRANK: G3? SRANK: S? 

ElEMENT: DYSCHORISTE HUMISTRATA / SWAMP DYSCHORISTE 

ELCODE: PDACA09040 
GRANK:G4G5 

ElEMENT: AMARANTHUS PUMILUS / SEABEACH PIGWEED 
ElCODE: PDAMA040Z0 

GRANK:G2 

ELEMENT: ASCLEPIAS PEDICELLATA I SAVANNAH MILKWEED 

ELCODE:PDASC021EO 

GRANK:G3G4 

ElEMENT: LOBELIA BOYKINII / BOYKIN'S LOBELIA 

ELCODE: PDCAMOE050 
GRANK:G2 

ElEMENT: IPOMOEA STOLONIFERA / BEACH MORNING-GLORY 

STATUS: UN 
SRANK: S? 

STATUS: NC/C2 
SRANK: Sl 

STATUS: RC 

SRANK: Sl 

STATUS: C2 

SRANK: S? 

ElCODE: PDCONOA1GO STATUS: UN 
GRANK: G5? SRANK: S? 

ElEMENT: DIONAEA MUSCIPULA / VENUS' FLY-TRAP 
ELCODE:PDDR001010 

GRANK:G3 

ElEMENT: MONOTROPSIS ODORATA / SWEET PINESAP 
ElCODE: PDERIOV010 
GRANK:G3 

ElEMENT: PIERIS PHYLL YREIFOLIA / CLIMBING FETTER-BUSH 
ElCODE: PDERI1 0020 

GRANK: G3? 

ElEMENT: LlTSEA AESTIVALIS I PONDSPICE 

ELCODE:PDLAU08010 

GRANK:G3G4 

ElEMENT: OROBANCHE UNIFLORA / NAKED BROOMRAPE 
ELCODE:PDOR0040FO 
GRANK:G5 

ELEMENT: SAGERETIA MINUTIFLORA / TINY-LEAVED BUCKTHORN 
ElCODE: PDRHAOD010 
GRANK: G4 

ELEMENT: AGRIMONIA INCISA / INCISED GROOVE BUR 
ELCODE:PDROS03040 

GRANK:G3 

ElEMENT: SARRACENIA RUBRA / SWEET PITCHER-PLANT 

ElCODE:PDSAR02080 

GRANK:G3 

ElEMENT: LEPUROPET ALON SPATHULATUM / SOUTHERN LEPUROPET ALON 
ELCODE:PDSAXOL010 

GRANK: G57 

STATUS:RC 

SRANK: S1 

STATUS: RC 
SRANK: Sl 

STATUS: SL 

SRANK: S7 

STATUS: C2 

SRANK: S3 

STATUS: UN 
SRANK: S7 

STATUS: UN 

SRANK: S2 

STATUS: NC/C2 

SRANK: Sl 

STATUS: UN 

SRANK: Sl 

STATUS: UN 

SRANK: S? 



ELEMENT: SCHISANDRA GLABRA / BAY ST ARVINE 
ELCODE: PDSCH01020 
GRANK:G4 

ELEMENT: SCHWALBEA AMERICANA / CHAFFSEED 
ELCODE:PDSCR1Q010 
GRANK:G2 

ELEMENT: ACIPENSER BREVIROSTRUM / SHORTNOSE STURGEON 

GRANK:G3 

ELEMENT: AMBYSTOMA CINGULATUM / FLATWOODS SALAMANDER 

ELCODE: AAAAA01030 
GRANK:G4 

ELEMENT: AMBYSTOMA TlGRINUM TlGRINUM / EASTERN TIGER SALAMANDER 
ELCODE:AAAAAOl146 
GRANK:G5T5 

ELEMENT: PSEUDOBRANCHUS STRIATUS STRIATUS / BROAD-STRIPED DWARF SIREN 
ELCODE: AAAAG01015 
GRANK: G5T? 

ELEMENT: ACRIS CREPIT ANS CREPIT ANS / NORTHERN CRICKET FROG 
ELCODE:AAABC01012 
GRANK: G5T5 

ELEMENT: RANA AREOLATA 

STATUS: SX 
SRANK: SX 

STATUS: NC/PE 
SRANK:S2 

STATUS: FE 
SRANK: S3S4 

STATUS: SC/C2 
SRANK: S3 

STATUS:SC 
SRANK: S2S3 

STATUS: SC 
SRANK: S2 

STATUS: UN 

SRANK: S5 

ELCODE:AAABHOiOl0 STATUS: SC 
GRANK: G4 SRANK: S7 

ELEMENT: CARETTA CARETTA/ LOGGERHEAD TURTLE 
ELCODE:ARAAA01010 
GRANK:G3 

ELEMENT: CLEMMYS GUTTATA / SPOTTED TURTLE 
ELCODE: ARAAD02010 
GRANK:G5 

ELEMENT: ALLIGATOR MISSISSIPPIENSIS / AMERICAN ALLIGATOR 

STATUS: FT 
SRANK: S3 

STATUS: UN 
SRANK: S5 

ELCODE: ARABA01010 STATUS: FT(S/A) 
GRANK: G5 SRANK: S5 

ELEMENT: OPHISAURUS COMPRESSUS / ISLAND GLASS LIZARD 
ElCODE:ARACB02020 STATUS: C2 
GRANK: G4 SRANK: SlS2 

ELEMENT: MICRURUS FUL VIUS / EASTERN CORAL SNAKE 
ELCODE:ARADC02010 
GRANK:G5 

elEMENT: PELECANUS OCCIDENT ALiS / BROWN PELICAN 
ElCODE:ABNFC01020 
GRANK:G5 

ELEMENT: MYCTERIA AMERICANA / WOOD STORK 
ELCODE: ABNGF02010 

GRANK: G5 

ELEMENT: PANDION HALIAETUS / OSPREY 
ELCODE:ABNKC01010 
GRANK: G5 

ELEMENT: ELANOIDES FORFICATUS / AMERICAN SWALLOW-T AILED KITE 
ELCODE:ABNKC04010 

GRANK: G5 

STATUS: UN 
SRANK: S2 

STATUS: SC 
SRANK: SlS2 

STATUS: FE 
SRANK: SlS2 

STATUS: SC 
SRANK: S4 

STATUS: SE 

SRANK: S2 



ELEMENT: ICTINIA MISSISSIPPIENSIS I MISSISSIPPI KITE 
ELCODE:ABNKC09010 
GRANK:G5 

ELEMENT: TYTO ALBA I BARN-OWL 
ELCODE:ABNSA010l0 
GRANK:G5 

ELEMENT: PICOIDES BOREALIS I RED-COCKADED WOODPECKER 
~I ('nne. ADI\IVCtY7ACn _ .. ___ ~. ,,"" ... , r v, vuv 

GRANK:G2 

ELEMENT: VERMIVORA BACHMANII I BACHMAN'S WARBLER 
ELCODE:ABPBX010l0 
GRANK:Gl 

ELEMENT: DENDROICA VIRENS I BLACK-THROATED GREEN WARBLER 
ELCODE:ABPBX03100 
GRANK:G5 

ELEMENT: LlMNOTHL YPIS SWAINSONII I SWAINSON'S WARBLER 

STATUS: UN 
SRANK: S4 

STATUS: UN 
SRANK: S4 

STATUS: FE 
SRANK: S2 

STATUS: FE 
SRANK: SX 

STATUS: UN 
SRANK: S4 

ELCODE:ABPBX09010 STATUS: UN 
GRANK:G4 SRANK: S4 

ELEMENT: AIMOPHILA AESTIVALIS I BACHMAN'S SPARROW 
ELCODE:ABPBX91050 STATUS:C2 

GRANK: G3 SRANK: S3S4 

ELEMENT: MYOTIS AUSTRORIPARIUS I SOUTHEASTERN MYOTIS 
ELCODE: AMACC01030 STATUS: C2 
GRANK: G4 SRANK: S2S3 

ELEMENT: LASIURUS CINEREUS I HOARY BAT 
ELCODE: AMACC05030 
GRANK:G5 

ELEMENT: PLECOTUS RAFINESQUII I RAFINESQUE'S BIG-EARED BAT 
ELCODE: AMACCOB020 
GRANK:G4 

ELEMENT: SCIURUS NIGER I FOX SQUIRREL 
ELCODE: AMAFB07040 
GRANK:G5 

ELEMENT: NEOTOMA FLORIDANA I EASTERN WOODRAT 
ELCODE: AMAFF08010 
GRANK: G5 

ELEMENT: NEOTOMA FLORIDANA FLORIDANA 
ElCODE: AMAFF08011 
GRANK:G7 

ELEMENT: MICROTUS PENNSYLVANICUS I MEADOW VOLE 
ELCODE: AMAFF 11 0 10 
GRANK:G5 

ELEMENT: URSUS AMERICAN US I BLACK BEAR 
ELCODE: AMAJB01010 
GRANK:G5 

ELEMENT: MUSTELA FRENATA I LONG-T AILED WEASEL 
ELCODE: AMAJF02030 
GRANK:G5 

ELEMENT: INTERTIDAL BEACH 
ELCODE: CMCXX00020 

GRANK:G5 

STATUS: UN 
SRANK: S7 

STATUS: SE/C2 
SRANK: S2? 

STATUS: UN 
SRANK: S4 

STATUS: UN 
SRANK: S3S4 

STATUS: UN 
SRANK: S? 

STATUS: SC 
SRANK: S4 

STATUS: SC 
SRANK: S3 7 

STATUS: UN 
SRANK: S3S4 

STATUS: UN 

SRANK: S3 



ELEMENT: BALD CYPRESS-TUPELO GUM SWAMP 
ELCODE: CPPCX00010 
GRANK:G5 

ELEMENT: POCOSIN 
ELCODE: CPSCX00040 
GRANK:G3G4 

ELEMENT: MARITIME FOREST 

STATUS: UN 
SRANK: S4 

STATUS: UN 
SRANK: S3S4 

ELCODE:CTCXX00050 STATUS: UN 
GRANK: G2 SRANK: S2S3 

ELEMENT: MARITIME SHRUB THICKET 
ELCODE:CTCXX00070 
GRANK:G4 

ELEMENT: MIDDENS 
ELCODE:CTCXX00090 
GRANK:G? 

ELEMENT: SPRUCE PINE-MIXED HARDWOOD FOREST 
ELCODE:CTCXX00130 
GRANK:G3 

ELEMENT: MESIC MIXED HARDWOOD FOREST 
ELCODE:CTPCX00010 

GRANK:G5 

ELEMENT: COMMUNITY UNDEFINED 

STATUS: UN 
SRANK: S2S3 

STATUS: UN 
SRANK: S3 

STATUS: UN 
SRANK: S2 

STATUS: UN 

SRANK: S4 

ElCODE:CXXXXOOOOO STATUS: UN 
GRANK: G? SRANK: S1 

ELEMENT: CAROLINA BAY 
ELCODE:OBPROPOSED STATUS: UN 
GRANK: SRANK: 

ELEMENT: ROOKERY,OCEAN BIRDS,HERONS AND ALLIES 
ELCODE: ORXXX00004 
GRANK: 

ELEMENT: ROOKERY;HERONS AND ALLlES,NON-FORESTED 
ELCODE:ORXXX00005 
GRANK: 

ELEMENT: ROOKERY;HERONS AND ALLlES,FORESTED 
ELCODE:ORXXX00006 

GRANK: 

ELEMENT: ROOKERY;LEAST TERN 
ELCODE:ORXXX00010 
GRANK: 

ELEMENT: ROOKERY;SHOREBIRDS 
ELCODE:ORXXXOOR01 
GRANK: 

ELEMENT: ROOKERY;MIXED OCEAN AND SHORE BIRDS 
ELCODE:ORXXXOOR02 
GRANK: 

ELEMENT: SITE RECORD NNAPP 

ELCODE:SXXXXNNAPP 
GRANK: 

ELEMENT: SITE RECORD NNNEW 
ELCODE:SXXXXNNNEW 

GRANK: 

STATUS: UN 
SRANK: 

STATUS: UN 
SRANK: 

STATUS: UN 

SRANK: 

STATUS:ST 
SRANK: 

STATUS: UN 
SRANK: 

STATUS: UN 
SRANK: 

STATUS: UN 
SRANK: 

STATUS: UN 
SRANK: 
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18CC-w01 CHN-0610 1.47 325009 795713 MacAlloy Corp. 
18CC-y01 CHN-0150 2.20 325044 795948 Jenkins Orphanage 
18DD-b01 CHN-0136 2.50 324918 795657 Exxon Co USA 
18DD-b02 CHN-0582 2.14 324940 795650 W.R. Grace Co. 
18DD-b03 CHN-0583 2.14 324940 795650 W.R. Grace Co. 
18DD-c01 CHN-0137 2.31 324927 795702 Exxon Co USA 
18DD-i01 CHN-0013 3.91 324808 795635 City of Charleston 
18DD-k01 CHN-0009 5.35 324701 795555 City of Charleston 
18DD-k02 CHN-0064 5.18 324709 795559 City of Charleston 
18DD-k03 CHN-0014 4.93 324728 795543 SC Electic & Gas 
101"'11"'1_'"'' 
..LUJJU-.LV.L CHii-OOll 5.11 324709 795612 City of Charleston 
18DD-I02 CHN-0012 4.15 324758 795623 City of Charleston 
101"'11"'1_'"'' 
.A.UUU-.1.VJ CHN-0178 5.07 324703 795655 Medical University 
18DD-p01 CHN-0295 5.99 324623 795912 Coburg Dairy Inc 
18DD-q01 CHN-0141 6.13 324607 795814 city of Charleston 
18DD-q02 CHN-0310 6.06 324614 795843 R M Gillivray 
18DD-t01 CHN-0008 5.71 324643 795550 city of Charleston 
18DD-x01 CHN-0612 6.63 324541 795806 Chas Country Club 
18DD-y01 CHN-0475 6.65 324549 795918 
19BB-w01 CHN-0213 6.44 325503 800232 James King 
19BB-w02 CHN-0296 6.51 325512 800228 Midland Park School 
19BB-w03 CHN-0297 6.16 325510 800200 Hughes Motor Lines 
19CC-f01 CHN-0118 6.80 325320 800411 Southern Bell Teleph 
19CC-n01 CHN-0503 6.16 325219 800350 Mike Crombie 
19CC-u01 CHN-0107 2.86 325023 800021 Bird & Son 
19CC-u02 CHN-0108 2.78 325025 800017 Bird & Son 
1 Qf"'f"'_vn1 I"'IU"-T_I*\., ...,"" 6.13 325049 800353 Shadowmoss Dvlt Corp -.. ___ ~v. ..... u.-V.1.I.t. 

19DD-g01 CHN-0019 6.94 324808 800337 US Dpt of Agricultur 
1 Qnn_; n1 "'U"-T_I*\"1 JI ~ 5.04 324820 800121 Wallace School -"_£J~ ..&..V..L. ..... u.-V.1.'*O 

19DD-I01 CHN-0472 6.19 324718 800145 Triangle Lanes 
22EE-a01- CHN-0121 0.05 325120 795744 Helen Bradham 



SCWRC County# Class-A Howfar Lat Long Owner 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
18CC-rOl CHN-0017 0.00 325121 795741 U S Naval Shipyard 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
17CC-fo2 BRK-0295 4.07 325302 795404 Guggeheim Plantation 
17CC-k02 BRK-0296 2.53 325208 795517 
17CC-oOl BRK-0293 3.12 325228 795448 Guggenheim 
l7CC-002 BRK-0295 4.07 325302 795404 Guggeheim Plantation 
l7CC-pOl BRK-0289 2.98 325109 795440 Guggeheim Foundation 
,...,re" __ "..,, 
.LI'-'--~U') BRK-0290 2.86 325129 795447 Guggenheim Foundatio 
17CC-p04 BRK-0292 3.33 325126 795418 Guggeheim Foundation 
17CC ...... vOl CHN-0140 6.51 325030 795109 Georgia Pacific 
17CC-w01 CHN-0542 5.16 325012 795237 SC State Ports Auth 
17CC-yOl BRK-0284 3.53 325038 795412 Guggenheim Foundatio 
17CC-y02 BRK-0285 3.44 325037 795418 Guggenheim Foundatn 
17CC-y03 BRK-0286 3.27 325038 795428 Guggeheim Foundation 
17CC-y04 BRK-0287 3.16 325055 795431 Johnson 
17DD-aOl DHN-0284 6.98 324925 795058 Alva M Heath 
17DD-a02 CHN-0285 6.98 324925 795058 Alva M Heath 
17DD-bOl CHN-0116 6.65 324931 795117 CR Dey tens 
17DD-b02 CHN-0287 6.67 324933 795115 CR Dey tens 
17DD-dOl CHN-0115 4.41 324917 795356 Hobcaw Yacht Club 
17DD-d02 CHN-0288 5.00 324919 795313 Hobcaw Constrctn Co 
l7DD-d03 CHN-054l 4.59 324948 795324 SC state Ports Auth 
17DD-fOl CHN-0289 4.45 324853 795414 Longshoreman Asso'n 
17nn_."""" ,-.TT'-T 1"'\"" "',.... 4.44 324851 795417 Harold Edmonson ..... 'UU-L.v&. '-.nl'l-U~ ':J U 

17DD-f03 CHN-0291 4.50 324853 795410 Fred C Brown 
17nn_I'Tn1 .... ,....,...., '::1 v ..... CHN-0091 5.41 324826 795325 City of Mt Pleasant 
17DD-g02 CHN-0094 5.45 324821 795326 City of Mt Pleasant 
l7DD-g03 CHN-0093 5.51 324822 795321 City of Mt Pleasant 
l7DD-g04 CHN-0095 5.42 324822 795328 City of Mt Pleasant 
l7DD-g05 CHN-0092 5.44 324825 795323 City of Mt Pleasant 
l7DD-g06 CHN-0292 5.30 324836 795324 GrtrHoly Trty AME Ch 
l7DD-g07 CHN-0167 5.30 324829 795330 city of Mt Pleasant 
l7DD-g08 CHN-0152 5.32 324829 795329 City of Mt Pleasant 
l7DD-g09 CHN-0087 5.30 324829 795330 Town of Mt Pleasant 
17DD-glO CHN-0090 5.34 324829 795327 Town of Mt Pleasant 
l7DD-gll CHN-0086 5.34 324828 795328 Town of Mt Pleasant 
l7DD-g12 CHN-0089 5.35 324825 795330 Town of Mt Pleasant 
17DD-g13 CHN-0088 5.35 324824 795331 Town of Mt Pleasant 
17DD-g14 CHN-0509 5.27 324829 795333 Town of Mt Pleasant 
17DD-g15 f"'l-JM_n~1" 

""' ... .J..&.'1 V.J..J,..V 5.27 324828 795334 Town of Mt Pleasant 
17DD-g16 CHN-05l1 5.29 324825 795335 Town of Mt Pleasant 
l7DD-mOa f"'J.TM_nnOA ................. vvu""'t .., " " I.UU 324726 795218 Town of Mt Pleasant 
17DD-mlO CHN-0083 6.90 324725 795227 Town of Mt Pleasant 
17DD-m13 CHN-0375 6.68 324725 795245 Glenwood Garden Ctr 
l7DD-m14 CHN-0544 6.34 324740 795257 CM Stefanou 
l7DD-m15 CHN-0545 6.34 324741 795256 CM Steanou 
l7DD-q06 CHN-0292 5.30 324836 795324 Grtr Holy Trtny AME 
l8CC-eOl CHN-0294 3.68 325413 795915 Westvaco Paper Mill 
l8CC-gOl CHN-0049 2.28 325308 795838 Raybestos-Manhatten 
l8CC-g02 CHN-0540 3.02 325354 795813 Wesvaco Inc 
l8CC-iol BRK-0297 N 2.82 325321 795604 George Dey ten 
l8CC-kOl BRK-0273 2.14 325226 795556 M.B. Burns 
l8CC-k02 BRK-0296 2.53 325208 795517 
18CC-oOl CHN-0460 2.42 325254 795919 Viola Bunn 
l8CC-qOl CHN-0476 0.65 325143 795811 US Naval Shipyard 
1 Qf"'f"'_,..n1 rtU'l.T_nn"1 ..., 0.00 325121 795741 U S Naval Shipyard ..... v'-'- .Lv. \..un-VV.1.1 

l8CC-vOl CHN-0607 1. 52 325015 795651 MacAlloy Corp 



Record# scwrc drdpth comdpth elev wtruse yield cons wq gl pt wI 
1185 17CC-fo2 13.00 LS X 
1184 17CC-k02 5.00 DO 

875 17CC-001 72 72 10.00 -1 Y 
1186 17CC-002 13.00 LS X 
1190 17CC-p01 15.00 X 
1191 17CC-p03 391 391 9.00 DO 80 X X 
1192 17CC-p04 10.00 LS 

35 17CC-t01 365 328 9.00 WS 100 Y Y Y 
Q'1t:: ., ..,r*'tr*'t_~'Pn., ... ~,... 315 -1.00 UN 50 Y Y ..".., ~I"""""-VU.J.. ").l.:J 

879 17CC-w01 -1 -1 21. 00 DO -1 
1187 ., ., ,...,..._."n.., ., .......... -yv.J.. 82 10.00 AB X X 

878 17CC-y02 82 82 10.00 AB -1 Y 
1188 17CC-y03 10.00 DO X 
1189 17CC-y04 10.00 

935 17DD-a01 20 20 15.00 DO -1 Y 
883 17DD-a02 20 20 15.00 -1 Y 
882 17DD-a03 415 -1 15.00 OT -1 Y Y Y 
507 17DD-a04 2282 1980 15.00 WS 626 Y Y Y 
918 17DD-a06 2222 1960 20.00 PS -1 X Y X X X 
917 17DD-b01 -1 350 20.00 UN -1 Y Y 
916 17DD-b02 -1 -1 15.00 DO -1 
915 17DD-d01 -1 -1 10.00 OT -1 Y Y 
881 17DD-d02 -1 -1 15.00 UN -1 
914 17DD-d03 -1 -1 -1.00 -1 Y 

36 1'1T'H,\_oP'" 
.L. I JJU .L V.,L. 

.., A A 

.. Pt '* 344 6.00 UN -1 Y Y 
913 17DD-f02 -1 -1 10.00 DO -1 
912 1'1nn_oP".., ~ ~ 30 15.00 -1 .. ,....,LJ .L V.J -.J.. 

508 17DD-g01 65 39 20.00 WS 75 Y Y Y Y 
509 17DD-g02 65 45 20.00 WS 50 Y Y Y Y 
510 17DD-g03 65- -,45 20.00 WS 70 Y Y Y Y 
512 17DD-g04 65', 44 20.00 70 Y Y Y Y 
511 17DD-g05 65: 39 20.00 WS 69 Y Y Y Y 
911 17DD-g06 1~1 26 20.00 UN -1 Y 
513 , ]. 7DD-g07 2039 1993 24.00 DO -1 Y Y Y Y Y 
514. J.7DD-g08 ':f1's' ,-_- -1 24.00 UN -1 Y Y Y Y Y 
910 17DD-g09 .'6,0' - . 60 24.00 WS 50 X X X 
909 17DD-g10 ,120 ... ,55 22.00' WS 40 Y Y Y Y 

-908 17DD-g11 60 .48 22.00 -1 Y Y Y Y 
907 17DD-g12 48' -45 22.00 WS 150 Y Y Y Y 
906 17DD-g13 50 -43 22.00 WS 75 Y Y Y Y 
903 17DD-g14 ~1 

, " .... 1 22.00 -1 ... 
904 17DD-g15 --~ -1 22. ~lO -1 
905 17DD-g16 _1 ,- -

-~ ""'..... ,,- -1 ... -.l. L.L..uu 

902 17DD-j01 -1 350 18.00 -1 Y 
901 17DD-m01 -1 -1 10.00 AB -1 
900 17DD-m02 -1 -1 10.00 -1 
899 17DD-m03 -1 45 13.00 WS -1 Y 
898 17DD-m04 -1 40 13.00 WS 50 Y 
515 17DD-m05 2292 1919 2f..OO WS -1 Y Y Y Y 
897 17DD-m06 142 50 ?-O.OO WS -1 Y Y Y Y 
896 17DD-m07 62 ' 50 10.00 WS 175 Y Y Y Y 
895 17DD-m08 66 42 25.('0 ~JS 40 Y Y Y Y 
894 17DD-m09 68 65 215.00 WS 160 Y Y Y Y 
893 17DD-ml0 77 66 10.00 WS -1 Y Y Y Y 
892 17DD-m11 -1 -1 10.00 OT -1 Y 
877 17DD-m12 -1 440 10.00 AB -1 
891 1 7 nn_."., 1 .., ~ <:: 15 5.00 OT -1 Y Y ..L. I IJLJ J.U..L..J .J..;.J 

890 17DD-m14 30 28 -1. 00 IR -1 Y Y 



889 17DD-m15 20 -1 -1. 00 IR -1 Y Y 
888 17DD-q06 26 -1 20.00 UN -1 Y 
887 17DD-rOl -1 -1 12.00 UN -1 
886 17DD-r02 -1 58 10.00 WS -1 Y Y 
885 17DD-r03 48 -1 10.00 TH -1 Y Y 
884 17DD-r05 -1 30 10.00 UN -1 Y 
933 17DD-r06 -1 -1 15.00 -1 

1027 17DD-sOl -1 -1 15.00 -1 
1028 17DD-s02 -1 -1 15.00 -1 
1029 17DD-s03 -1 -1 15.00 -1 

.., ... l7DD-uOl 1920 1920 5.00 WS -1 Y Y J' 
492 17DD-u02 2090 2030 5.00 WS 95 Y Y Y 

.., """"" ..LUJU l7DD-u03 326 322 5.00 UN -1 Y Y 
1170 17DD-u04 20 PS X 
1171 17DD-u05 20 PS X 
1172 17DD-u06 20 PS X 

38 17DD-u07 1950 1950 5.00 PS -1 X Y Y X X 
934 17DD-vOl 1238 1238 5.00 AB -1 Y Y 

1150 18CC-dOl 
936 18CC-eOl 361 361 40.00 RE -1 Y Y Y 

39 18CC-gOl 515 440 30.00 IN 310 Y Y Y Y 
937 18CC-g02 450 450 15.00 IN 80 Y Y 

1104 18CC-iol 341 341 25.00 IN X N X N N 
530 18CC-kOl -1 15 5.00 -1 Y 

1146 18CC-k02 5.00 
40 18CC-cOl 325 325 30.00 UN 73 Y Y Y Y 

493 ... n,.,,., _"., 
.l.O\"'\"'-YU..L 315 -1 20.00 IN -1 Y Y 

516 18CC-rOl 2136 2016 12.00 -1 X X 
0":10 l8ce-vOl 402 402 12.00 IN 310 Y Y Y Y Y J.JU 

1074 18CC-w01 440 399 10.00 IN -1 X X X X 
939 18CC-yOl 400 400 25.00 UN -1 Y 
518 18DD-bOl 596 596 15.00 UN 251 X X X X 

1173 18DD-b02 240 IN 300 
1174 18DD-b03 220 IN 250 

519 18DD-cOl 573 510 15.00 OB -1 Y Y Y 
940 18DD-iOl 2000 2000 10.00 -1 
941 18DD-kOl 1260 1260 -1.00 WS -1 Y 
942 18DD-k02 1435 1435 10.00 UN -1 Y Y 
943 18DD-k03 2000 2000 -1. 00 UN 420 Y Y X Y 
944 18DD-101 1970 1970 10.00 WS -1 Y 
945 18DD-102 1945 1945 10.00 RE -1 Y 
946 18DD-103 2078 2078 -1.00 UN -1 Y Y 
947 1QT"IT"I_""n, 

..LV£J£J j:JV..L 
Ann "tvv 400 5.00 AB -1 Y 

41 18DD-q01 350 -1 10.00 -1 Y Y Y 
948 1QT"IT"I_,""n'> 

-,-V"""" ":1VL.. 
")<=n 
.J:.JV 350 10.00 UN -1 

949 18DD-tOl -1 -1 10.00 -1 
494 18DD-xOl 570 413 5.00 -1 X X 

1148 18DD-yOl 12.00 AB 
638 19BB-bOl -1 -1 30.00 UN -1 Y 
639 19BB-b02 -1 -1 25.00 UN -1 Y 

1096 19BB-cOl 322 322 41. 00 UN X X 
640 19BB-c02 323 323 42.00 UN -1 Y 
641 19BB-c03 310 310 40.00 UN -1 Y Y 

1033 19BB-fOl 365 365 25.00 UN -1 Y 
1034 19BB-mOl 325 325 28.00 DO 17 Y Y 
1015 19BB-w01 -1 300 45.00 DO -1 Y Y Y 
1035 19BB-w02 359 359 40.00 UN 40 Y Y Y Y 
1036 19BB-w03 365 365 40.00 IN 115 Y Y Y Y 
1n":l"7 
..... V..JI 19BB=w04 321 321 30.00 LS 0 Y 
1038 19CC-dOl 1002 1002 45.00 AB -1 Y 



1039 19CC-f01 353 353 25.00 AB -1 Y Y 
1040 19CC-n01 380 380 -1.00 DO 12 Y 
1041 19CC-u01 450 450 8.00 IN -1 Y Y Y 
1042 19CC-u02 452 452 13.00 IN -1 Y Y 

495 19CC-x01 1852 1840 13.00 DO -1 Y Y Y Y Y 
43 19CC-y01 421 398 10.00 -1 Y Y Y Y 



Record# 
1185 
1184 

875 
1186 
1190 
1191 
1192 

35 
876 
879 

1187 
878 

1188 
1189 

935 
883 
882 
507 
918 
917 
916 
915 
881 
914 

36 
913 

508 
509 
510 
512 
511 
911 
513 
514 
910 
909 
908 
907 
906 

scwrc owner 
l7CC-fo2 Guggeheim Plantation 
l7CC-k02 
l7CC-oOl Guggenheim 
l7CC-002 Guggeheim Plantation 
l7CC-pOl Guggeheim Foundation 
l7CC-p03 Guggenheim Foundatio 
l7CC-p04 Guggeheim Foundation 
l7CC-tOl Chn cty P R T 
l7CC-vOl Georgia Pacific 
l7CC-wOl SC state Ports Auth 
l7CC-yOl Guggenheim Foundatio 
l7CC-y02 Guggenheim Foundatn 
l7CC-y03 Guggeheim Foundation 
l7CC-y04 Johnson 
l7DD-aOl Alva M Heath 
l7DD-a02 Alva M Heath 
l7DD-a03 Alva M Heath 
l7DD-a04 Bullis Bay Devlpt Co 
l7DD-a06 Town of Mt Pleasant 
l7DD-bOl CR Dey tens 
l7DD-b02 CR Dey tens 
l7DD-dOl Hobcaw Yacht Club 
l7DD-d02 Hobcaw Constrctn Co 
l7DD-d03 SC state Ports Auth 
l7DD-fOl Longshoreman Asso'n 
l7DD-f02 Harold Edmonson 
17DD-f03 Fred C Brown 
l7DD-g01 City of Mt Pleasant 
l7DD-g02 City of Mt Pleasant 
l7DD-g03 City of Mt Pleasant 
17DD-g04 City of Mt Pleasant 
17DD-g05 City of Mt Pleasant 
l7DD-g06 GrtrHoly Trty AME Ch 
17DD-g07 City of Mt Pleasant 
17DD-g08 City of Mt Pleasant 
17DD-g09 Town of Mt Pleasant 
17DD-g10 Town of Mt Pleasant 
l7DD-gl1 Town of Mt Pleasant 
l7DD-g12 Town of Mt Pleasant 
17DD-g13 Town of Mt Pleasant 

903 17DD-g14 Town of Mt Pleasant 
904 17DD-g15 Town of Mt Pleasant 
905 
902 
901 
900 
899 
898 
515 
897 
896 
895 
894 
893 
892 
877 
n,," 
O::1J. 

890 

17DD-g16 rown of M~ Pleasant 
l7DD-j01 Sam Causey 
l7DD-m01 Town of Mt Pleasant 
l7DD-m02 Town of Mt Pleasant 
l7DD-m03 Town of Mt Pleasant 
l7DD-m04 Town of Mt Pleasant 
l7DD-m05 City of Mt Pleasant 
l7DD-m06 Mt PI Wtr & Swr Comm 
l7DD-m07 Town of Mt Pleasant 
l7DD-m08 Town of Mt Pleasant 
l7DD-m09 Town of Mt Pleasant 
l7DD-mlO Town of Mt Pleasant 
17DD-ml1 Joe Holloway 
l7DD-m12 Unknown 
l7DD-m13 Glenwood Garden Ctr 
l7DD-m14 CM Stefanou 

address 

Offcainhoy Rd Daniel Is 
Palmetto Island cty Park 

city 

N. ChaarlestOl 
Charleston 
Charleston 
Charleston 
Mt Pleasant 

Long Point Rd, Wando term Mt Pleasant 

Charleston 
Charleston 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 

1503 Mathis Ferry Rd 
1503 Mathis Ferry Rd 
1503 Mathis Ferry Rd 
1081 Hwy 17 Bypass,Box 96 Mt Pleasant 

Box 218 
Box 218 
38 Formosa 

Wando terminal 
514 East Bay st. 

111 3rd Ave 

211 Pitt st 
211 Pitt st 

Simmons & King st 

204 pitt st 
204 Pitt st (@ Morrison) 
215 Coleman Blvd 
510 Pelzer Dr 

Mt Pleasant 
Mt Pleasant 
Charleston 

Mt Pleasant 
Charleston 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 

Mt Pleasant 
Mt Pleasant 
Mt Pleasant 

Mt Pleasant 

Mt Pleasant 
Mt Pleasant 
Mt Pleasant 
Mt Pleasant 



889 
888 
887 
886 
885 
884 
933 

1027 
1028 
1029 

37 
492 

1030 
1170 
1171 
1172 

38 
934 

1150 
936 

39 
937 

1104 
530 

1146 
40 

493 
516 
938 

1074 
939 
518 

1173 
1174 

519 
940 
941 
942 
943 
944 
945 
946 
947 

41 
948 
949 
494 

1148 
638 
639 

1096 
640 
641 

1033 
1034 
1015 
1035 
1036 
1037 
1038 

17DD-m15 
17DD-g06 
17DD-rOl 
17DD-r02 
17DD-r03 
17DD-r05 
17DD-r06 
17DD-sOl 
17DD-s02 
17DD-s03 
17DD-uOl 
17DD-u02 
17DD-u03 
17DD-u04 
17DD-u05 
17DD-u06 
17DD-u07 
17DD-vOl 
18CC-dOl 
18CC-eOl 
18CC-gOl 
18CC-g02 
18CC-iOl 
18CC-kOl 
18CC-k02 
18CC-oOl 
laCC-gOl 
18CC-rOl 
laCC-v01 
18CC-w01 
18CC-yOl 
18DD-bOl 
18DD-b02 
18DD-b03 
18DD-cOl 
18DD-iOl 
18DD-kOl 
18DD-k02 
18DD-k03 
18DD-I01 
18DD-I02 
18DD-I03 
laDD-pOI 
18DD-gOl 
18DD-g02 
18DD-tOl 
18DD-xOl 
18DD-yOl 
19BB-bOl 
19BB-b02 
19BB-c01 
19BB-c02 
19BB-c03 
19BB-f01 
19BB-m01 
19BB-w01 
19BB-w02 
19BB-w03 
19BB-w04 
19CC-d01 

CM Steanou 510 Pelzer Dr 
Grtr Holy Trtny AME 
Town of Mt Pleasant 
Town of Mt Pleasant 
Town of Mt Pleasant 
Town of Mt Pleasant 
City of Mt Pleasant 
City of Mt Pleasant 
city of Mt Pleasant 
city of Mt Pleasant 
Town of Sullivans Is POBox 427 
Town of Sullivans Is PO Box 427 
Town of Sullivans Is 
Twn of Sullivan's Is 
Twn of Sullivan's Is 
Twn of Sullivan's Is 
Town of Sullivans Is POBox 427 
Nat'l Park Service PO Drawer R 

Westvaco Paper Mill 
Raybestos-Manhatten 
Wesvaco Inc 
George Dey ten 
M.B. Burns 

Viola Bunn 
US Naval Shipyard 
U S Naval Shipyard 
MacAlloy Corp 
MacAlloy Corp. 
Jenkins Orphanage 
Exxon Co USA 
W.R. Grace Co. 
W.R. Grace Co. 
Exxon Co USA 
city of Charleston 
City of Charleston 
City of Charleston 
SC Electic & Gas 
City of Charleston 
City of Charleston 
Medical University 
Coburg Dairy Inc 
City of Charleston 
R M Gillivray 
City of Charleston 
Chas Country Club 

Town of Goose Creek 
Town of Goose Creek 
Town of Goose Creek 
Town of Goose Creek 
Town of Goose Creek 
Baptist College 
Southern Bell Teleph 
James King 
Midland Park School 
Hughes Motor Lines 
Tom Youmans 
VirgPolytecInst&St U 

Remount Rd 
SC PO Bx 5205 O'Hear Ave 
Wesvaco 
Rt. 1 Box 2 
Box 75 

4731 Park Place west 

Box 130 
P.O. Box 130 
PO Box 4456 Char.Heights 
Greenleaf st 

Greenleaf st 
14 George st 
14 George st 
14 George st 

14 George st 
14 Gearge st 
80 Barre st 
Coburg Rd 
14 George st. 
38 Formosa Drive 
14 George st 

PO Box 236 

8741 
2446 Raymond Avenue 
Charleston Heights 
6819 Rivers Ave 
2200 Dunlap st 

Mt Pleasant 
Mt Pleasant 

Sullivans Is 
Sullivans Is 

Sullivan's Is 
Sullivan's Is 
Sullivan's Is 
Sullivans Is 
Sullivans Ish 

N Charleston 
N Charleston 

Charleston 
Wando 

N Charleston 

North CharIest 
Charleston 
Charleston 
Charleston 
Charleston 
Mt. Pleasant 
Mt. Pleasant 
Charleston 
Charleston 
Charleston 
Charleston 
Charleston 
Charleston 
Charleston 
Charleston 
Charleston 
Charleston 
Charleston 
Charleston 

Goose Creek 
Charleston 
N Charleston 
N Charleston 
Chas Heights 
N Charleston 
Char. Heights 
Blacksburg 



1039 19CC-f01 Southern Bell Teleph Lambs Telephone Exchange 
1040 19CC-n01 Mike Crombie 5874 Ryan Bluff N Charleston 
1041 19CC-u01 Bird & Son PO BOx 4336 Chas Heights 
1042 19CC-u02 Bird & Son PO Box 4336 Chas Heights 

495 19CC-x01 Shadowmoss Dvlt Corp Shadowmoss Charleston 
43 19CC-y01 Shadowmoss Ctry Club Hwy 61 C Charleston 



Record# scwrc contact phone zip 
1185 17CC-fo2 
1184 17CC-k02 

875 17CC-001 Farm 
1186 17CC-002 
1190 17CC-p01 
1191 17CC-p03 
1192 17CC-p04 

35 17CC-t01 E M Seabrook 803-884-4496 
876 17CC~vOl 803-554-8191 
879 17CC-w01 Mr Setzler 803-577-8165 

11tl7 ...... "" , 17CC=yOl 
878 17CC-y02 

1188 17CC-y03 
1189 17CC-y04 

935 17DD-a01 803-884-9460 
883 17DD-a02 803-884-9460 29464 
882 17DD-a03 803-884-9460 29464 
507 17DD-a04 EM Seabrook, Jr 803-884-4496 29464 
918 17DD-a06 884-9626 
917 17DD-b01 803-884-9041 
916 17DD-b02 803-884-9041 
915 17DD-d01 RM McGillivray 803-766-0471 29407 
881 17DD-d02 803-884-8814 
914 17DD-d03 

36 17nn_-F'n1 -.r...,_ .... v ..... ~Aial ter Bankhead 803-723-2774 
913 17DD-f02 803-884-9334 
912 17nn_-F'n'l .-, __ .l..V.J 29464 
508 17DD-g01 29464 
509 17DD-g02 29464 
510 17DD-g03 29464 
512 17DD-g04 29464 
511 17DD-g05 29464 
911 17DD-g06 
513 17DD-g07 29464 
514 17DD-g08 Mr. Venning 29464 
910 17DD-g09 
909 17DD-g10 
908 17DD-g11 
907 17DD-g12 
906 17DD-g13 
903 17DD-g14 
904 17DD-g15 
905 17DD-g16 
902 17DD-j01 803-884-3448 
901 17DD-m01 CB Venning 29464 
900 17DD-m02 CB Venning 29464 
899 17DD-m03 
898 17DD-m04 
515 17DD-m05 29464 
897 17DD-m06 
896 17DD-m07 
895 17DD-m08 
894 17DD-m09 
893 17DD-m10 
892 17DD-m11 804-884-4170 29464 
877 17DD-m12 Joe Holloway 803-884-4170 
891 17nn_m1'l _. -- ... , ... '""" 803-884-8010 29464 
890 17DD-m14 803-884-1853 29464 



889 17DD-m15 803-884-1853 29464 
888 17DD-q06 Church 
887 17DD-r01 R Bycroft 
886 17DD-r02 
885 17DD-r03 
884 17DD-r05 
933 17DD-r06 

1027 17DD-s01 
1028 170D-s02 
1029 17DD-s03 

37 17DD-uOl 29482 
492 17DD-u02 803-883-3198 29482 

., n.~_ 

..LUJU 17DD-u03 
1170 17DD-u04 
1171 17DD-u05 
1172 17DD-u06 

38 17DD-u07 883-3198 29482 
934 17DD-v01 John Tucker 803-883-3123 29482 

1150 18CC-d01 
936 18CC-e01 Athletic Club 

39 18CC-g01 Mr Hay 803-744-6261 29406 
937 18CC-g02 Mr Terry Tsurutiss 803-554-8350 

1104 18CC-i01 Same 
530 18CC-k01 

1146 18CC-k02 
40 18CC-001 or James L Bunn 803-744-6751 

An ... 
"*:;;1.) laCC-q01 Norman Moore 803-743-3135 
516 18CC-r01 
n ... n 
:;;1,)0 laCC-v01 Wm R Schneider 803-722-8355 29402 

1074 18CC-w01 William Schneider 803-722-8355 29402 
939 18CC-y01 A R Blake-dir. 803-744-2429 29405 
518 18DD-b01 Maintenance Dept 803-723-4200 

1173 18DD-b02 
1174 18DD-b03 

519 18DD-c01 Maintenance Dept 803-723-4200 
940 18DD-i01 803-723-9411 29401 
941 18DD-k01 803-723-0411 29526 
942 18DD-k02 803-723-0411 29401 
943 18DD-k03 803-723-6641 
944 18DD-I01 803-723-9411 29401 
945 1800-102 803-723-0411 29401 
946 18DD-103 
947 laDD-p01 Perry Clark 803-556-4870 

41 18DD-q01 John Bettis 803-723-9411 
948 .,n",,", _n._ 

-LOUU-YY'-: 803-766-0471 29407 
949 18DD-t01 
494 18DD-x01 Tony Brown 803-795-0846 

1148 18DD-y01 
638 19BB-b01 
639 19BB-b02 

1096 19BB-c01 
640 19BB-c02 
641 19BB-c03 

1033 19BB-fOl 
1034 19BB-mOl 29405 
1015 19BB-wOl 803-797-6958 
1035 19BB-w02 
1036 19BB-w03 803-553-6410 
., I'\~"" 
-LV.) I 19BB-w04 803-553-1872 
1038 19CC-dOl 703-961-5096 24061 



1039 
1040 
1041 
1042 

495 
43 

19CC-f01 
19CC-n01 
19CC-u01 Mr Huffman 
19CC-u02 Mr Huffman 
19CC-x01 
19CC-y01 

803-552-3022 
803-552-7540 
803-744-7451 29405 
803-744-7451 26405 



/ 

OF 0 VISIT ~NFERENCE 
TIME DATE 

RECORD OR 0 TELEPHONE CALL /:OOfr G/J/f;;-
NAMECS) OF PERSONCS) CDNTACTED DR IN CONFERENCE AND LOCATION COPIES TD. 

:lok SN.L.cl ~I,t\ ~~lt... (,Lt- Lc. w '-or. , 

-- I ~ ! , -

SUBJECT ___ 
J ..... 

FILE. 

DIGEST 

DATE ORIGINATOR 

Cnvironl'1enta/ and SaF~ty. .DesIgns. Inc. 

f 
FORMl 

5705 STAGE RlJ. MEMPHIS,TN. 38134 1(901)372-796211-



18 May 92 

HAZARD RANKING SYSTEM 
Re-evaluation of Various Solid waste Management units (SWMU) 

1. The following is a list or various Swlruis and the 
facilities located within a 200 ft radius of each site as 
requested by EnSafe: 

a. SWMU #1 is the Defense Reutilization and Marketing 
Office (DRMO) staging area. The facilities within the stated 
boundaries are bldgs 1606, 1607, 1608A, 1608B, 1605, 1627, 
1640, and the Environmental Office trailer. 

b. SWMU #2 is the lead contamination area (salvage bin 
#3 and adjacent paved ground). The buildings listed for SWMU 
#1 encompass SWMU #2. 

c. SWMU #5 is the battery electrolyte treatment area. 
The facilities within the stated boundaries are bldg 1278, 
bldgs 1388, 374, 182 (all three are dredge maintenance 
facilities), rail car unloading facility, Naval station 

LIO 

security trailer, dry dock #4 (including barge), bldg 96, (d~y ,_I 

dock shed), bldg 68 (battery shop). F.f;.ad /)JI("'J rpl.L,.q": .... 1'~ I O~7 
CA. t:J~. 

d. SWMU #6 is the Public Works Storage Yard (old corral 
area). The facilities within the stated boundaries are bldg ~ 
3902, bldg 380 (public Works Pier utilities), bldg 183 (Cold 
Storage), Navy Exchange Canteen (operated by one person). 

e. SWMU #7 is the PCB Transformer Storage Area. The 
facilities listed for SWMU #6 encompass SWMU #7. 

f. SWMU #9 is the Closed Landfill. The facilities 
within the stated boundaries are bldg 903 (new corral), Fleet 
Training unit bldgs 672 and 673, bldgs 1838, l!§, 674, 641, 
Butler bldg (across from bldg 246), McDonalds, bldg 671 (K-9 
kennel), bldg 801 (Naval station storage), Naval station 
Brigade, bldg 661 (Fleet Ballistic Missile Training 
Facility). 

~-~ 
Marvin Sturdivant 

/IS 



RECORD OF 0 VISIT ~ONFERENCE DR 0 TELEPHONE CALL 

TIME DATE 

/lOOp.- 6/3/f;;J..... /, 

NAME<S) OF PERSON<S) CONTACTED DR IN CONFERENCE AND LOCATION COPIES TO. 

~~~ (,~,t 8.\ \ I ~O<lli l, 11...-- l". \J l..<:ft\ - ... • " .. .. .. 

SUBJECT <! ~ ~"'" '" Ot"~t\"", ~ -tk Ma.vc..\ ~"'V 
FILE. 

DIGEST 

""{. Jo\..vo-. .s~ .st(.h .. d. .rk1" ~V"(,<.A-t l+u,~ "Ua.{ ....0-1- {.{,...J(J (,. .. ...., 

.. c.--(k\~c:.J P('OQ:,~l"'S \ ..... N ... H ..... Nls +~ ....... "k~h: .. 1 dtl"\L'\~. ,... wc.(,. ( 
~ .. ~ Q 

, ... J ... ~ck 4.""~ t.o"P',L$ 'Ir-.~{;)U.l-~ 11\"4" ~CoM t'lHGC ~.{~ EPA 
~ 

\l 

~~k ote..rtJ kk{ ~ ~ r-.g ~ lo """ \...>CA'~ .,.,t:k <..l'l . , 

CONCLUSlCN, ACTION TAKEN. OR REQUIRED 

. 

DATE ORlCiINA TOR 

&/fI7;;" tf?O-L~ 
envlronl?ental and SaFjYty .D@slgnS. Inc. FDRM! 

,v~ 8 
~&TJa2 -_ .... -..-..." ... 5705 STAGE RlJ. H£HPHIS, TN. 38J34 1(901)372-7962 15 



f _ 

REPORT FORM 
FOR 

AUDITS, INSPECTIONS, AND REVIEWS 

Organiza t ~ nn Repre sen ted: ---.:::.5::...C..:::....:D:.....:H...:..Ec=-=._-+--.:E::.....:,.P.,;..ft...:....-____________ _ 

Name of Team: EIIVH_{'~"'uv'\C23 RQ$po....,~e Te~ 

Number of People on Team: _YJ--______ _ 

Purpose: /0 ,sv. f vej ch2.d~$:IoV'\ a ('1''''' "VI 01 rfs-l--r,'(?$ -to{ Bv\.VI'{'O~ lIV1~ktl 12:: as ~ ~~ of ~f'" ccvne ~:%Q' ,Of pa,d'" c",la {' ,'ydeIYs/
w~~lk od OoMcl ~( I 5:l:0.fg~e £4...Q]C.j1 eSc 

Dates in Shipyard: From 9/ztn 1~9 To 9/z6/$9 
Lead Code: ----!4~fo::.J/'__ _____ _ 

Shipyard Codes Inv'o lved: --'-():...u.;o!.!.n~€:..._ _________________ _ 

Total Estimated number of Mandays spent by Shipyard preparing for, during, and 
afte r the aud it (repor t, etc.): _..::O~I_=2:..:5:::L_ ______________ _ 

FOR~'i'A?_D COMPLETED COpy TO CODE 460 VIA YOUR SUPERVI SOR 

7 ~ € -1E'~ 0\ ~ Y'vte-i w, '+-L-.. L-/ ~ \.A /I, '1/ 0vvI, NSC Cole 70Q I 

0\Md. +Ov..(P~ ~~ N~C ::rue I 7a( ,'/,'{,'(I$ I the -I---e~ 

/d~~,'+;'eJ IlQ fO-('~,'('~lo("' fJ(oJ.o(~s w;4-~ NOvv04.( ~se 
:r.. ,),/, co 
TtJ1C I ,['" I -e..;l , 



REPORT FORB 
FOR 

AUDITS, INSPEC'TIONS, AND R1:-::vn:I':S 

Organization Represented: ~~ ~~~~~f~C~< ______ _ 

Name of Team: __ W""""""'=C).J=k--=---->\..>..,;~IoO<:_!_=__ __ , _____ _ 

Number of People on 'l'eam: _ f(, __ 

Purpose: ~:-;'~e.&\- QY\tl £a.ro~\e., 

o..~(S 'A\)~,c...o-."'Y ~'>SQ 

Da tes in Shipyard: From q I 2...~' } ¥C1 

Lead Code: 9Go____ Code 460 POC: 

Shipyard Codes Involved: 

To q ICl$/~5-__ 

4cD2... II 

--- -,------

--- --.- ' ,-- - ----,------

Notes: ~~{_-_.Dk._~<L~ ~c 

Se.. ~ ~Sc:...- ___ ol'1_~d.LL1 [)C{ 

------ --------,-------- ---------

--------------------------, 

,------,----------,-----------------------------

---- --------------

-------- -----'---------------- -,----

Total Estimated number of Mili"ldays Ispent by Shipyard preparil)~f 
fer, during, iJ,;:)d after the audit (report, etc.) : ____ ~~~ ___ _ 

FORWARD COMPLETEr) COpy TO CODE 460 VIA yOUR SUPEINISOR WITHIN 
THREE WORKING Dl,,sS OF VISl'r / INSPECTION COMPLETION. 

" 



Gradient Corporation 
,-!," ." 

" . 

Risk Assessment and Development of 
Health-Based Soil Clean-up Goals 
for the Charleston Navy Shipyard 

November 22, 1991 

172816th Street, Suite 201, Bouider, CO 80302· (303)442-4313· Telefax (303)442-5180 



SECTIONS CITED FROM REFERENCE 16 

SECTION: 2.0, 7.2 
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II 

11 

REPORT OF FIELD ACTIVITIES 
CLOSURE OF INTERIM STATUS 

HW FACILITIES 
NAVAL SHIPYARD 
CHARLESTON, SC. 

Prepared for 
Southern Division 

Naval Facilities Engineering Command 
Charleton, SC 

Prepared by 
Environmental and Safety Designs, Inc. (EnSafe) 

Memphis, TN 

March, 1988 



TIME DATE 

RECORD OF 0 VISIT D CONFERENCE OR 0rELEPHoNE CALL ! /: IG~ 6/)/ 7' 
NAME(S) OF PERSON(S) CONTACTED DR IN CONFERENCE AND LOCATION COPIES TOI 
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GENERAL OVERVIEW 
The Ashley-Cooper River Sub-basin is located in the 

Lower Coastal Plain in the southeast portion of South 
Carolina. The sub-basin extends inland for approximately 
45 miles to Lake Moultrie at its widest point and encompas
ses portions of Berkeley, Charleston, and Dorchester Coun
ties (Fig. 114). The areal extent of the sub-basin is 
approximately 1,710 square miles, 5.5 percent of the State 
land area. 

Population 
The 1980 population of the sub-basin was estimated at 

381,400, which was 12.2 percent of South Carolina's total 
population (Table 102). By the year 2020 the sub-basin 
population is expected to reach 705,100, an increase of 
84.9 percent. Dorchester County is expected to have the 
most rapid rate of growth (244.9 percent) during this 
period, primarily along an axis of towns extending north-
west from the Charleston urbanized area. 

The major centers of 1980 population in the sub-basin 
were Charleston (69,291), North Charleston, including 
Charleston Heights (55,284), James Island (21,600), Mt. 
Pleasant (13,715), Hanahan (13,049), St. Andrews (9,202), 
and Summerville (6,154). 

In general, this is an urban region, with the majority of 
the population in all three counties classified as urban. The 
urban focus of the region is the City of Charleston. 

Economy 
The 1979 per capita income in the sub-basin ranged from 

$5,439 in Berkeley County, which ranked 38th in the State, 
to $7,652 in Charleston County, which ranked sixth. The 
mean per capita income for the region was $6,501, which 
is below the State's average of $7,056. The 1980 median 

household income in the sub-basin average,d $16,562, 
slightly above that for the State as a whole. Charleston 
County led the sub-basin with a median household income 
of $17,241. 

During 1979, the combined annual average employment 
of nonagricultural wage and sa!a..ry \-vorkers in the three sub= 
basin counties totaled 145,300. Dominant employment 
types were, government, 30.8 percent; \vholesale and retail 
trade, 21.7 percent; services and mining, 16 percent; 
manufacturing, 13.4 percent; construction 7.6 percent; 
transportation and public utilities, 6.1 percent; and finance, 
insurance, and real estate, 4.3 percent. Compared to the 
State as a whole, the Ashley-Cooper area has less than its 
share of manufacturing employees and a greater proportion 
of the remaining categories, particularly government em
ployees because of the large number of military installations. 

Figure 114. 
Location of the Ashley-Cooper River Sub-basin in South Carolina. 
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Table 102. 
Current and projected population for the Ashley-Cooper River Sub-basin, South Carolina, 1980-2020. 

% Population Po{!.ulation (in thousands l % Change 

County in Sub-basin" 1980 1990 2000 2010 2020 1980-2020 

Berkeley 87.1 83.4 120.6 166.0 213.1 243.1 191.5 
Charleston 93.8 260.8 294.0 311.9 326.2 333.7 28.0 
Dorchester 63.1 37.2 56.5 82.0 109.8 128.3 244.9 

Total 381.4 471.1 559.9 649.1 705.1 84.9 

• Estimated percenl of total county populatIon hvtng wIthIn the hydrologIc boundary of the sub-bastn (S.C. Water Resources Conurussion. 1975) 

Sources' s.c. DIVISIon of Research and Stausl1cs. 1981. 
S.C. Water Resources Comnllsslon. 1981 

In the sectors of manufacturing, mlDlDg, and public 
utilities, the region had an annual product value of $1 ,620.3 
million during fiscal year 1978-79, which was 7.5 percent 
of the State total. 

Agricultural activity is not very intense in this section of 
the State, although Charleston County did rank 12th in the 
State for cash crop receipts from farm marketings in 1979, 
with a total of $19,615 million. 

Hydrology 
The two major freshwater rivers draining this sub-basin 

are the Ashley River and the Cooper River. These tidally 
influenced rivers along with several saltwater tidal creeks 
and rivers discharge into Charleston Harbor. Numerous 
tidal streams draining developed and undeveloped areas 
along the coast discharge into the Atlantic Ocean. All 
streams in the sub-basin are entirely within the Lower 
Coastal Plain. A segment of the Ashley River from S.C. 
Highway 165 bridge to the Seaboard Coastline Railroad 
bridge near North Charleston has been determined eligible 
for inclusion in the State Scenic Rivers Pragianl. The 
Charleston metropolitan area makes extensive use of these 
surface-water resources. 

Streamflow data in this sub-basin is somewhat limited. 
Routine streamflow monitoring by the U. S. Geological 
Survey is not performed. Special studies, however, have 
provided some hydrologic information. Streamflow in the 
Cooper River is regulated by releases from the Pinopolis 
Hydroelectric Plant. Current weekly average discharge at 
Pinopolis is 15,600 cfs and is highest during the winter 
months and lowest in the autumn months (S.c. Water 
Resources Commission, 1979). The majority of the water 
discharged at Pinopolis has been diverted from the Santee 
River into Lake Moultrie. Construction is underway to 
redivert much of this water back into the Santee River. 
Upon completion of the rediversion project, planned for 
j 983, weekiy average discharge at Pinopoiis wiil be re
duced to 3,000 efs. 
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Streamflow within this sub-basin provides a limited 
source of freshwater and after completion of the rediversion 
project available supplies will decrease even more. Cur
rently, the impoundment of freshwater streams within the 
sub-basin and the transfer of water from outside the sub
basin provide most available surface-water supplies. 

Development 
Most surface-water development in this coastal sub-basin 

includes navigation projects in and around the Port of 
Charleston and flood control projects in urbanized areas 
(Fig. 115). In addition, hydroelectric development has 
resulted in the creation of one of the largest lakes in South 
Carolina. 

Lake Moultrie is the largest reservoir in the sub-basin 
(Table 103). The completion of the Pinopolis Dam in 1941 
created the lake which is located on the Cooper River north 
of Moncks Comer and is owned and managed by the S.C. 
Public Service Authority (Santee-Cooper). It is the fourth 
largest lake in the State with a surface area of 60,400 acres. 
A volume of approximately 1,200,000 acre-feet ranks it 
fifth in that category among lakes in the State. Presently, 
Lake Moultrie's waters flow down the Cooper River and 
enter Charleston Harbor. In order to help alleviate a severe 
silting problem in the harbor, a canal is being constructed 
near St. Stephens to redivert Lake Moultrie's waters into 
the Santee River, thereby reducing the average flow of the 
Cooper River from its present 15,600 cfs to 3,000 cfs. 
Since this diversion of water will greatly reduce the output 
of electricity from the Jefferies Hydropower facility at 
Pinopolis Dam, a new hydropower facility is being con
structed on the rediversion canal which will compensate for 
the loss of hydroelectric production. The expected comple
tion date for the project is 1983. In addition to power 
production, Lake Moultrie is used for recreation and in
cludes a large portion of the Santee National Wildlife 
Refuge. 

The City of Charleston owns two reservoirs, Back River 
Reservoir and Goose Creek Reservoir, from which it obtains 
municipal and industrial water supplies. Originally tidally 
influenced creeks, the two streams were impounded for the 
storage of freshwater. 



Back River Reservoir receives water primarily from the 
Cooper River and supplies mainly industrial customers, 
although it is also used as an alternate municipal supply 
source. Goose Creek Reservoir is used for recreational 
purposes and as a back-up municipal supply source. To
gether the two reservoirs have a total surface area of 1 ,450 
acres and an approximate volume of 13,000 acre-feet. 

The total surface area of all lakes larger than ten acres is 
66,281 acres. The total volume is approximately 1,250,000 
acre-feet. Those lakes larger than 200 acres are listed in 
Table 103. 

No potential hydropower sites have been identified within 
the sub-basin. Existing sites are presented in Table 104 and 
Figure 115. 

The U. S. Army Corps of Engineers has been involved in 
numerous navigation projects in the sub-basin. The majority 
of the work is associated with Charleston Harbor (Table 
105). 

The U.S. Army Corps of Engineers completed a flood 
control project on Sawmill Branch in 1971 and is currently 
involved in several other projects. The Soil Conservation 
Service has only one project within the sub-basin, the 
Lower Berkeley flood control project, which is still in the 
planning stages. All projects and studies are presented in 
Table 106. 

Water Quality 
Water bodies of several different water use classifications 

occur in the Ashley-Cooper River Sub-basin (Fig. 116). 
Lake Moultrie is the only Class A water body in this sub
basin. All other classified freshwaters have Class B water 
use designations. Classified saltwater bodies include Class 
SA, Class SB, and Class SC water use designations. Water 
quality limited segments which require advanced treatment 
of wastewater effluents include all of Lake Moultrie, Back 
River, Goose Creek, and several minor tributary streams 
(Fig. 117). Water quality conditions in this highly devel
oped sub-basin are generally adequate for most current 
water use needs. Problem conditions in the Ashley River 
and altered water quality conditions after completion of the 
Cooper River Rediversion Project may affect some water 
use activities in portions of the sub-basin. 

The Ashley River has historically exhibited degraded 
water quality conditions which have limited some desig
nated water use activities. Early studies by the U. S. 
Department of Health, Education, and Welfare (1965) 
indicate grossly polluted conditions and frequent fish kills, 
due to municipal and industrial wastewater discharges. 
However, more recent studies indicate improved conditions 
due to more advanced and expanded municipal waste 
treatment (S.c. Department of Health and Environmental 
Control, 1975a; CH2M Hill and Betz Environmental Engi
neers, Inc., 1978). Contraventions of State standards for 
dissolved oxygen and fecal coliform bacteria in addition to 
high phosphorus (nutrients) concentrations still occur and 

are attributed to municipal and industrial point source 
discharges and non-point source runoff from the highly 
developed watershed. The taking of shellfish is prohibited 
from portions of this river due to fecal coliform bacteria 
contamination (Fig. 117). 

Water quality in Lake Moultrie has been good with no 
observed violations of State standards (S.C. Department of 
Health and Environmental Control, 1975a; CH2M Hill and 
Betz Environmental Engineers, Inc., 1978). The U.S. 
Environmental Protection Agency (1976e) classified this 
lake as eutrophic and ranked it fifth in trophic quality out of 
13 South Carolina lakes surveyed. Trophic quality of this 
lake was higher than that of upstream Lake Marion. Except 
for temporary localized turbidity problems during construc
tion, the U.S. Army Corps of Engineers (1975) does not 
anticipate the Cooper River Rediversion Project to affect 
water quality conditions in Lake Moultrie. However, con
cern exists that alteration of flow patterns in the lake after 
rediversion may aggravate existing nuisance aquatic plant 
problems and adversely affect drainage of low lying areas 
around the lake (Howard Roach, S.C. Public Service 
Authority, personal communication, March 1982). 

While the Cooper River exhibits generally good water 
quality, conditions in the upper portion of the river are 
better than in the stretch below Back River Reservoir (S.c. 
Water Resources Commission, 1974; S.c. Department of 
Health and Environmental Control, 1980b). Water quality 
conditions in this lower portion of the river are not suitable 
to allow the harvesting of shellfish (Fig. 117). Abundant 
nuisance aquatic plant popUlations along this river, esti
mated at 4,600 acres, occasionally impact some recreational 
activities (S.c. Aquatic Plant Management Council, 1981). 
Water quantity and quality in the Cooper River should be 
greatly affected by the Cooper River Rediversion Project. 
This project, expected to be completed in late 1983, will 
reduce the average streamflow in the Cooper River from the 
current 15,600 cfs to 3,000 cfs after rediversion. The U.S. 
Army Corps of Engineers (1975) anticipates that reduced 
streamflow will decrease waste assimilative capacity of the 
river, increase saltwater intrusion and salinity levels, de
crease biological productivity, increase aquatic plant growth 
in adjacent rice fields, and reduce anadromous fish migra
tion and resident fish populations in this river. S~me 
questions still exist over the magnitude and extent of 
saltwater intrusion in the Cooper River and resultant water 
use impacts after rediversion. Early studies indicate that 
oceanic saltwater intrusion would not sufficiently penetrate 
up the river to adversely impact Back River Reservoir, a 
major freshwater resource for local municipalities and 
industry (S.c. Water Resources Commission, 1974; Benson 
and Boland, 1977). However, more recent studies indicate 
that saltwater may intrude a sufficient distance to occasion
ally impact water quality and water use in Back River 
Reservoir (S.c. Water Resources Commission. 1979; Chigges 
and Taylor, 1981). 

Currentiy, water quaiity in the main body of Back River 
Reservoir meets State standards and criteria. Foster Creek, 
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Table 103. 
Existing lakes larger than 200 acres In the Ashely-Cooper River Sub-basIn, South Carolina. 

Map 
No 

2 

3 

4 

Name 

Lake Moultrie 

Back River Reservoir 

Goose Creek Reservorr 

Unnamed 

Source S.C Water Resources CommISsIon, 1974 

Stream Surface Area 
(acres) 

West Branch 60,400 
Cooper River 

Back River 850 

Goose Creek 600 

Jack Creek 500 

Table 104. 

Storage Capacity Purpose 
(acre-feet) 

1,211,000 Power 
Recreation 
Water supply 

8,500 Industry 
Recreation 
Water supply 

4,800 Recreation 
Water supply 

2,500 Recreation 

ExistIng and potential hydroelectric power development in the Ashley-Cooper River Sub-basin, South Carolina. 

Map Facility/Site Facility/Site Location No. Total Surface 
No. Name Owner of Capacity Area Status 

County River Units (MW) (acres) 

5 Jefferies Berkeley Cooper SCPSA' 5 132.6 60,400 Const. 1942 
(Pinopolis) 

6 St. Stephens Berkeley 

I SCPSA mdlcates S C PublIc Servu:e A!.!thonty 
b •• mdlcates mfonnauon not available 

Sources Federal Power Commission. 1970 
US Army Corps of Engmeers, 19820 

Rediversion 
Canal SCPSA 

__ b 
84.0 60,400 Under const. 

Table 105. 
u.s. Anny corps of Engineers navigation projects in the Ashley-Cooper River Sub-basin, South Carolina. 

Map Project County Responsible Length Width Status/Remarks 
No. Name District (miles) (jeet) 

7 Town Charleston Charleston 1.0 80 Project provides for a 12 foot entrance channel 
Creek across the ocean bar; and then a 10 foot channel up 

Five Fathom Creek to the Intracoastal Waterway. 
Completed 1974. 

8 Beresford Charleston Charleston 1.8 60 Project provides for a 6 foot deep Creek channel 
Creek from deep water in Cooper River via Clouter Creek 

up Beresford Creek, a distance of 1.8 miles. Project 
deauthorized in 1977. 

9 Charleston Charleston Charleston 25.3 400-1000 Project provides for: 35 foot deep channel from the 
Harbor Atlantic Ocean to mouth of Goose Creek; a 35 foot 

deep channel through Town Creek; a IO foot deep 
channel in Shem Creek to Hwy. 17; two stone 
entrance jetties. A 40 foot deep channel for defense 
purposes is proposed. The project is continuing. 

IO Shipyard Charleston Charleston I.2 200-600 Project provides for 30 foot deep channel from deep 
River water in the Cooper River to the Carbide Inc. plant 

II Ashley Charleston Charleston 7.4 300 
on Shipyard River. The project is complete. 
Project provides for a 30 foot deep channel from 

River the mouth to Stowchard Wharf. Project completed 
in 1940. 

12 Folly Charleston Charleston 8.8 80-100 Project provides for: II foot deep channel from the 
River ocean to the mouth of Folly River; a 9 foot deep 

channel from the mouth to Hwy. 171. A 9 foot 
deep channel within Folly Creek from H wy. 171 to 
Folly River. Project completed in 1979. 

13 Abbapools Charleston Charleston 5.0 60 Project provides a 4 foot deep channel from the 
Creek mouth on the Stono River to a point 5 miles 

upstream. Project deauthorized 1975. 

Source U.S Army Corps of Engmeers. 1982b 
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Figure 115. 
Surface-water development in the Ashfey-Cooper River Sub-basin, 
South Carolina. 
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Table 106. 
Flood control projects in the Ashley-Cooper River Sub-basin, South Carolina. 

Map ProJect/Watershed 
No. Name 

14 Sawmill Branch 

15 Lower Berkeley 
16 California Branch 
ii Eagle Creek 

18 Goose Creek 

19 Turkey Creek 

• COE mdlcates U.S. Anny corps of Engmeers 
SCS mdlcates SOIl Conservation ServIce 

Sources U.S Depanment of Agnculture. 1980. 1983 
U.S Anny Corps of Engmeers. 1982c 

HRR 

o 5 

SCALE 

10 

mil e s 

County 

Dorchester 
Berkeley 
Charleston 
Dorchester 
Berkeley 
Dorchester 
Charleston! 
Berkeley 
Charleston! 
Berkeley 

20 

Figure 116. 

Responsible Status 
Agency' 

COE Completed 1971 

SCS Terminated 
COE Deauthorized 1979 
COE Project authorized 

COE Study in piogiess 

COE Inactive 

• Class A 

• Class 8 

0 Class SA 

0 Class 58 

• Class 5C 

Surface-water quality classifications in the Ashley- Cooper River 
Sub-basin, South Carolina (S.c. Department of of Health and 
Environmental Control, 1980a). 
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Figure 117. 
Water quality limited segments and prohibited shellfishing areas 
in the Ashley-Cooper River Sub-basin, South Carolina (S. C. 
Department of Health and Environmental Control, 1979). 

a major tributary to the reservoir, exhibits degraded condi
tions evidenced by contraventions of State dissolved oxygen 
standards and elevated levels of biochemical oxygen de
mand, specific conductance, hardness, alkalinity, chlo
rides, nutrients, and some metals (Lagman and others, 
1980). These poor water quality conditions have been 
attributed to point and non-point sources. Abundant nuis
ance aquatic plant populations dominated by Brazilian 
elodea, alligatorweed, and water primrose severely impact 
numerous water uses in this reservoir. The S.C. Aquatic 
Plant Management Council (1981, 1982) has identified 
Back River Reservoir as one of the major aquatic plant 
problem areas in the State. Although current water quality 
is generally adequate for most water use needs, possible 
increases in chloride concentrations in the reservoir after 
rediversion may disrupt some municipal and industrial 
water use activities (S.c. Water Resources Commission, 
1979; Chigges and Taylor, 1981). 

Goose Creek Reservoir, which is used fer recreation and 
serves as a municipal water supply for the City of Charles
ton, is severely impacted by approximately 300 acres of 
nuisance aquatic vegetation. This water body has been 
identified as one of the major aquatic plant problem areas 
in the State and was provided control funds in 1982 (S.c. 
Aquatic Plant Management Council, 1981, 1982). 

The Wando River exhibits the best water quality of all 
the major rivers entering Charleston Harbor. Due to impacts 
from the Cooper River and Charleston Harbor, water quality 
at the mouth of the Wando River is not as good as farther 
upstream (S.c. Water Resources Commission, 1973). This 
lower portion is closed to shellfish harvesting due to 
unsuitable water quality conditions (Fig. 117). Recent port 
development on this river is not expected to cause long
term water quality problems (S.c. Water Resources Com
mission, 1974). Reduced flows in the Cooper River due to 
rediversion are expected to increase salinity and destroy 
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existing sub-tidal oyster beds in the lower portion of the 
Wando River (U.S. Army Corps of Engineers, 1975; S.c. 
Water Resources Commission, 1979). 

Water quality conditions in Charleston Harbor are af
fected by the Ashley, Cooper, and Wando Rivers and the 
Atlantic Ocean. The harbor has experienced water quality 
problems in the past. However, while occasional depressed 
dissolved oxygen levels still occur and shellfish harvesting 
is still prohibited, water quality conditions have recently 
improved (CH2M HiH and Betz Environmental Engineers, 
Inc., 1978). Reduced flow in the Cooper River after 
compietion of the rediversion project is expected to de
crease the sediment load entering Charleston Harbor and 
therefore reduce shoaling. Current stratified conditions due 
to salinity differences should also change, creating a weIl 
mixed estuary. Water quality conditions in the harbor may 
improve further due to accelerated tidal flushing of wastes 
(Federal Water Pollution Control Administration, 1966). 

GROUND WATER 

The level of hydrogeologic knowledge throughout the 
sub-basin is at the evaluation level (Fig. 18). A coopefative 
ground-water study is presently being conducted by the 
S.C. Water Resources Commission and the U.S. Geological 
Survey. This study is identified as the Trident Ground
Water Study and encompasses the counties of Charleston, 
Berkeley, and Dorchester. The study will provide an inten
sive appraisal of ground-water quality and quantity in the 
Charleston area. A final report on this investigation is 
anticipated in 1983. 

The Ashley-Cooper River Sub-basin lies wholly within 
the Lower Coastal Plain Province. Six major aquifer sys
tems underlie the sub-basin and include the Middendorf, 
Black Creek, Peedee, Black Mingo, Tertiary Limestone, 
and Shallow Aquifer Systems. The thickness of the sedi-

ments ranges from about 1,700 to 3,200 feet. The principal 
sources of public supply water are the Black Creek Aquifer 
System, the Black Mingo and Tertiary Limestone Aquifer 
Systems, and the Shallow Aquifer System. Selected ground
water data for the sub-basin are presented in Table 107. 

Although the Middendorf Aquifer System underlies the 
entire sub-basin, it is not generally used as a ground-water 
source because of its great depth and brackish water. 

The Black Creek Aquifer System underlies all of the 
Ashley-Cooper River Sub-basin. The top of this aquifer 
system occurs at 430 feet below mean sea level at St. 
Stephens near the northern extreme of the sub-basin and 
dips to approximately 1,000 feet below mean sea level at 
Mt. Pleasant on the coast. Its thickness ranges from 600 
feet in the northern part of the sub-basin to 750 feet at the 
southern part. This aquifer system is potentially the most 
productive water bearing unit in the sub-basin, but because 
of its depth only large municipalities and industries have 
the financial resources to develop it. For example, 14 major 
industrial and municipal wells which are screened in the 
Black Creek Aquifer System have yields ranging from 200 
to 500 gpm with specific capacities of less than 10 gpm/ft. 
The development of well yields of up to 1 ,000 gpm are 
thought to be possible in most of the sub-basin. 

The Peedee Aquifer System overlies the Black Creek 
Aquifer System and is about 250 feet thick. Because of its 
low permeability there are no wells YJlc\llJn to be screened 
in this aquifer within the sub-basin. 

Sand, clay, and limestone beds within the Black Mingo 
Aquifer System lie close to land surface north of Bonneau 
and thicken from about 200 feet at St. Stephens to 350 feet 
near Sullivan's Island. Sediments of the Black Mingo 
Aquifer System dip to the south-southeast at 8 to 12 feet per 
mile. The Black Mingo Aquifer System underlies the entire 
Ashley-Cooper River Sub-basin. 

The Tertiary Limestone Aquifer System also underlies 
the entire sub-basin. Its thickness ranges from a few feet at 
Bonneau to approximately 200 feet at Sullivan's Island. 
North of Huger and McClellanville, the Tertiary Limestone 
Aquifer System is highly permeable and adequate water 
supplies are obtained without drilling inio deeper iying 

Table 107. 
Selected ground-water data for the Ashley-Cooper R,ver Sub-baSIn. South CarolIna 

Screened SpecifiC 
Aquifer Depths Yield Capacity 

ViCinity System (jeet) (gpm) (gpm!ft) 

Tertiary Limestone Less than 
Moncks Comer IBlack Mingo 200 250 4 

Tertiary Limestone 
Goose Creek -Summerville IBlack Mingo 300-500 250 --' 

Tertiary Limestone 500-
Cypress Gardens IBlack Mingo 1000 15 
Mt. Pleasant Shallow 40-60 40-175 

'-- ondlcates data not readily available 
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Black Mingo sands. However, most wells penetrate and are 
open to both aquifer systems. 

The Tertiary Limestone and the Black Mingo Aquifer 
Systems are the most extensively developed ground-water 
sources south of Moncks Corner, Huger, and Mc
Clellanville. Well yields in this area vary with location and 
depth (Table 107). Water levels in the Tertiary Limestone
Black Mingo Aquifer Systems vary from approximately 80 
feet above sea level at Cross, to about 10 feet below sea 
level at Charleston. Water levels in the Tertiary Limestone 
and Black Mingo Aquifer Systems have decreased signifi
cantly in some parts of the sub-basin. The most notable 
declines have occurred between Goose Creek and Moncks 
Corner, where water levels are 5 to 15 f~et below those in 
wells of the surrounding areas and on the Charleston neck, 
"here water levels have been depressed as much as 70 feet 
below original levels. In the northern section of the sub
basin, ground-water movement in the Tertiary Limestone
Black Mingo Aquifer Systems is controlled by the topogra
phy of the Santee River Valley and Lake Moultrie. Ground 
water within the confines of the Santee River Valley 
discharges towards the river and fluctuations in river stage 
affect both water levels and the rate of ground-water 
discharge. The fluctuations in lake surface elevations of 
Lake Moultrie cause corresponding changes in ground
water levels of the Tertiary Limestone-Black Mingo Aquifer 
Systems in the vicinity of the lake. South of Lake Moultrie 
and the Santee River, ground-water flows to the south
southeast. 

The Shallow Aquifer System underlies the entire sub
basin. It is generally composed of interbedded marine sands 
and clays, and locally contains shell and limestone beds. 
The thickness of the aquifer system ranges from about 10 
feet in northern Berkeley County to more than 50 feet in 
coastal Charleston County. The Shallow Aquifer System is 
relatively thin in most of Berkeley County and, therefore, is 
not extensively used. However, in coastal Charleston County, 
the system is thicker and is a preferred source of ground
water supply. The greatest number of shallow wells exist in 
the area south of McClellanville and east of U.S. Highway 
17, where the population density is highest and where most 
underlying aquifers contain brackish water. Within that 
area, the municipalities of McClellanville, Mt. Pleasant, 
Isle of Palms, and Sullivan's Island rely heavily on the 
Shallow Aquifer System as a sole or supplementary source 
of water, as do numerous domestic users. Yields from 
shallow wells may be highly variable depending on intended 
use, thickness of the aquifer, and local lithology. Domestic 
wells are usually less than 40 feet deep and pump between 
8 and 15 gpm. Municipal wells are generally more produc
tive. Groups of wells on Sullivan's Island, ranging from 20 
to 30 feet deep, collectively yield about 100 gpm. 

Water Quality 
Ground water in all major aquifers exhibit progressively 

increasing chloride and fluoride concentrations nearer the 

coast. Concentrations of most constituents also increase 
with increasing depth. In the Charleston vicinity, concentra
tions of chlorides range from less than 250 mg/L to more 
than 1,000 mg/L in ground water from the Tertiary Lime
stone Aquifer System. During the last twenty years, chlo
rides in the Tertiary Limestone and Black Mingo have 
increased as a result of large ground-water withdrawals. 
The fluoride content increases from less than I mg/L in 
Summerville to more than 5 mg/L along the coast. 

Water quality of the Black Creek Aquifer System is 
representative of a sodium bicarbonate type and is genemlly 
soft, with a pH ranging from 8.4 to 8.6 and low iron 
concentrations (Fig. 118). The Black Mingo Aquifer Sys
tem contains water of the sodium and calcium bicarbonate 
type and has high concentrations of dissolved silica. The 
Tertiary Limestone Aquifer System contains water classi
fied as a calcium bicarbonate type which is moderately hard 
to hard with iron concentrations often exceeding acceptable 
drinking water limits. 

WATER USE 
Gross \vater use is 399 mgd of which 14.L mgd IS 

consumed (Table 108). This sub-basin's gross usage is sixth 
in the State. Thermoelectric power generation is the leading 
gross water user in the sub-basin withdrawing 372 mgd, 
self supplied industry is second withdrawing 10.3 mgd, and 
self-supplied domestic is the third withdrawing 8.8 mgd. 
The major water users by type and supply source are shown 
in Figure 119. 

Surface water supplies 96 percent of the gross water use 
demand. Excluding the thermoelectric power water use, 
ground water supplies 60 percent of gross demand. Approx
imately 65 mgd of Edisto River water is transported into 
this sub-basin for public supply and industrial use. This use 
is accounted for in the Edisto River Sub-basin. 

Public supply use represents one percent of the total 
gross use and almost three percent of consumptive use. 
Most of the pubiic suppiy needs are met by surface water 
transported into the sub-basin. Of the approximately 65 
mgd transferred into the sub-basin, 44 mgd are for public 
supply. Currently, 4 mgd of ground water is used for public 
supply. 

Self-supplied domestic water use, which depends solely 
on ground-water sources, accounts for two percent of the 
gross water use. However, this use accounts for 53 percent 
of the consumed water use. This use is the leading ground
water WIthdrawal in the sub-basin, and the largest rural 
domestic ground-water withdrawal in the State. 

Agricultural water use represents less than one percent of 
the sub-basin gross water withdrawal, with 0.53 mgd use, 
and four percent of the consumptive use. Irrigation demand 
accounts for 62 percent of agricultural gross usage with 
ground water supplying 58 percent of this demand. When 
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Table 108. 
Current and projected water use in the Ashley-Cooper River Sub-basin, South Carolina, 1980 - 2020. 

1980 1990 

Growtd Sutjau Total G"",nd Surf au 
TY/W US~ Walt'r Watt', Watt" Watt'r Walt'r 

Public Supply Gross 4.1 0.0 4 16 5.20 164 
Consumed 042 00 042 0.52 164 

Self-supplied Gross 8.8 8.8 II 
Domesllc Consumed 7.5 7.5 94 

Agnculrure Oross 019 014 0.33 067 0.39 
Imgallon Consumed 0.19 0.14 033 0.67 039 

Agncultun: Gross 0.10 010 0.20 0.11 011 
L,vestock Consumed 0.10 010 0.20 011 011 

Self-supplied Gross 287 10.3 13 17 3 16 119 
Industty Consumed 053 191 244 058 220 

Thennoelectnc Gross 372 372 420 
Power Consumed 3.36 3.36 375 

Total Gross 16 I 383 399 20.1 449 
Consumed 874 5.51 143 II 3 41.8 

averaged over the five-month growing season, irrigation use 
equals 0.80 mgd, comprising 0.2 percent of total sub-basin 
use. Livestock demand is met equally by ground and 
surface water. 

Self-supplied industry accounts for three percent of the 
gross water use and 17 percent of the consumntive use. _ £ --c 

Surface water is used to meet 78 percent of this demand. 
Thermoelectric power production is the leading water 

user, accounting for over 93 percent of the gross water use. 
This use accounts for 24 percent of consumptive use. Fresh 
surface water supplies nearly all the demand, however, 16 
mgd of saline water use was reported. All three steam 
power plants were constructed near plentiful water sources. 

Total gross water use is projected to grow 42 percent to 
567 mgd by the year 2020. Thermoelectric power water use 
will remain the leading user and surface water the most 
heavily used source of supply. Public supply water use is 
projected to increase more than any use type in the sub
basin. This growth will be partially attributed to the 
increased demand on Back River Reservoir as a public 
supply source by the City of Charleston. 

WATER USE VERSUS 
AVAILABILITY 

Current surface-water withdrawals are made primarily 
from man-made impoundments and ungaged tributary 
streams. The largest surface-water use (372 mgd) is by 
three thermoelectric power plants, one on the Ashley River, 
one on the Pinopolis tail race canal, and one on Back River 
Reservoir (Fig. 119). These water bodies provide sufficient 
supplies to meet current demand. Most remaining surface
water withdrawals occur from Back River Reservoir. This 
reservoir is well supplied from the Cooper River and 
tributary streams and provides a reliable supply source. 

Adequate water availability for projected 2020 demand is 
dependent on the type and location of the supply source. 

Total 
Watt'r 

216 
2.2 

II 
94 

11 
II 

022 
022 

15 I 
278 

420 
375 

469 
53.1 

Walt',. Uu (m&!i.~ 

21XJO 2010 2020 

Growtd SUrfaa TOkll GraMnd Sur/act' Total Groond Sur/act' Tala/ 
Watt" Watt" Wall!'r Watt'r Walt'r Walt" Walt" Watt'r Walt'r 

6.24 329 39.1 7.18 473 54.5 789 593 67.2 
062 3.29 3.91 072 473 545 079 593 6.72 

13 13 15 15 17 17 
II II 13 13 14 14 

1.2 0.58 j 8 i.6 075 24 2.1 090 3.0 
1.2 0.58 18 16 0.75 24 2 I 098 30 

11.1..3 013 0.26 o !5 015 030 017 017 034 
013 0.13 0.26 0.15 0.15 030 017 017 034 

3.47 130 165 382 143 18 I 439 158 20.2 
064 241 305 0.71 265 3.36 081 292 373 

433 433 446 446 459 459 
61 9 61 9 102 102 168 168 

24.0 480 504 27.8 509 536 316 535 567 
136 683 81.9 162 110 126 179 178 196 

Thermoelectric power facilities will continue to be the 
largest surface-water users (459 mgd) and their current 
location on well supplied sources assures a reliable surface
water supply. Current impounded freshwaters could provide 
ample water for the remaining projected demand (76.2 
mgd). However, withdrawals fiom tributary streams may 
experience periodic interruptions due to low-flow conditions. 

Possible saltwater contamination of Back River Reser-
voir, following rediversion, would greatly impair current 
and projected use of this important source of fresh surface 
water and limit further surface-water dependent develop
ment in this sub-basin. 

Current and projected ground-water demands within the 
Ashley-Cooper River Sub-basin can be' met when certain 
regulatory measures, such as well construction standards, 
well spacing, and depth requirements, are maintained. In 
general, ground-water pumpage from the two principal 
aquifer systems, the Tertiary Limestone and the Black 
Mingo, has significantly decreased in the Charleston area. 
The most potentially productive water bearing aquifer 
system, that of the Black Creek, is not presently developed 
because of the greater depth (and the greater cost) required 
for its development. 

Table 108 shows the 1980 recorded ground-water use 
(16.1 mgd) along with the projected use for the year 2020 
(31.6 mgd). The quantity required for present ground-water 
use could be supplied by one well pumped at a rate of 600 
gpm for six hours each day for each 23 square mile area of 
the sub-basin, or a total of about 75 such wells. The 
projected requirements for 2020 could be obtained by 
pumping a similar well in each 12 square mile area which 
would require about 146 wells pumped at the same time and 
rate. 

Ground-water availability may be limited in certain areas 
of the sub-basin due to water qUality. High chloride concen
trations are already present in the Tertiary Limstone Aquifer 
in the Charleston vicinity and a potential danger of saltwater 
contamination of the Black Creek Aquifer System in the 
coastal area may limit its future development. Excessive 
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Figure 119. 
Location, type, and supply source of water users in the Ashley
Cooper River Sub-basin, South Carolina. 



resource. fluoride, chloride, and total dissolved solids within the 

Black Creek Aquifer System in coastal areas might consti

tute treatment problems in the future utilization of this 

Major water resource problems and opportunities in the 
sub-basin are summarized in Table 109. 

Table 109. 
Major water resource findings in the Ashley-Cooper River Sub-basin, South Carolina. 

Opportunities 

I. Lake Moultrie is a source of large quantities of good quality water. 
2. Decreased Cooper River streamflows after completion of the Cooper River Rediversion Project should reduce shoaling in Charleston 

Harbor, create a well mixed estuary, and possibly accelerate tidal flushing of wastes. 

3. Potential deep-draft navigation exists for Charleston Harbor, Cooper River, Wando River, Shipyard River, and the Ashley River. 

4. Six major aquifer systems underlie the sub-basin and provide large supplies of ground water able to meet projected (2020) ground 
water demand. 

5. A segment of the Ashley River has been determined eligible for the State Scenic Rivers Program. 

Problem 

I. Unregulated streams in this Lower Coastal Plain sub-basin have variable, and unreliable flows of low volume. 

2. A large portion of the current Cooper River streamflow will be lost after completion of the Cooper River Rediversion Project. 

3. Water supply development should include surface-water storage capabilities. 

4. Decreased streamflow in the Cooper River following its rediversion will reduce waste as simulative capacity of the river and may allow 
occasional saltwater intrusion into Back River Reservoir. 

5. The Ashley River exhibits marginally degraded water quality conditions with high nutrient levels and occasional contraventions of 
State standards fOi dissolved oxygen and fecai coiiform bacteria. 

6. Abundant noxious aquatic plant populations restrict water use activities on portions of Goose Creek Reservoir, Back River Reservoir, 
and the Cooper River. 

7. Current heavy sediment loading in Charleston Harbor causes dredge and dredge spoil disposal problems. 

8. Suitable dredge material disposal sites are difficult to locate and maintain. 

9. High flows in Goose Creek, Turkey Creek, and Eagle Creek occasionally cause flood damage to development on adjacent watershed 
lands. 

10. Beach erosion adversely impacts Folly Island and other barrier islands. 

II. The Tertiary Limestone Aquifer System in the Charleston area is experiencing saltwater contamination. 

12. The potential exists for saltwater contamination of the Black Creek Aquifer System in the coastal areas. 

13. Excessive fluoride. chloride, and total dissolved solids concentrations occur in the Black Creek Aquifer System along the coast. 

14. Heavy pumpage by closely associated wells causes localized water level declines in the Tertiary Limestone and Black Mingo Aquifer 
Systems. 

15. Heavy pumpage near outcrop areas has caused land surface collapse. 
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Other information including a narrative report concerning the 
wetland resources depicted on this document may be available. 
For information, contact: 

Regional Director (AROE) Region IV 
U.S. Fish and Wildlife Service 

75 Spring Street S.W. 
Atlanta, Georgia 30303 
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SPECIAL NOTE 
ThiS document was prepared primarily by stereoscopIc 

analysis of high altitude aerial photographs. Wetlands were 
IdentIfied on the photographs based on vegetation, vISible 
hydrology. and geography In accordance with CI ... ifice· 
tion of Wedands and Deepwater Habitat. of the United 
Stat .. (FWS/OBS - 79/31 December 1979). The aerial 
photographs typically reflect conditions during the specific 
year and season when (hey were taken. In addi(ion, (here 
is a margin of error inherent in the use of the aerial 
photographs. Thus, a detailed on the ground and historical 
analysis of a single site may result in a revision of the 
wetlanq boundaries established through photographic 
interpretation. -In·addition.·some,smaU'w,et!aFld:$ and those 
obscured by dense forest cover may not be included on 
this document. 

Federal. State and local regulatory agencies with jurisdic
tion over wetlands may define and describe wetlands in a 
different manner than that used in this inventory. There is 
no altempl. in either the design or products of this inven
tory, to define the limits of proprietary jurisdiction of any 
Federal, State or local government Of to establish the 
geographical scope of the regulatory programs of govern
ment agencies. PersoM intending to engag. in activiti.s 
involving modifications within or adj.cent to wetl.nd 
...... should seek the advice of approprillt. Feeter.', Stllte 
or local agenci .. concerning specified agency regulatory' 
programs .nd ptopr .... ary jurisdictions that may affect 
such activit •. 
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:~R20WH J (LINEAR DEEPWATER HABITAT) 

o - Primarily represents upl.nd areas, but may include 
unclassified wetlands such as man-modified areas, non 
pholo·identifiable areas and/or uni"ntentional omissions. 

NOTES TO THE USER 
• Werlands which have been field examined are indicated 

on the map by an asterIsk (.). 
• Additions or corrections to the wetlands information 

displayed on this map are solicited. Please forward such 
information to the address indicated. 

• Subsystems, ClasSes, Subclasses. and Water Regimes 
in Italics were devefoped specifically for NATIONAL 
WETLANDS INVENTORY mapping. 

• Some areas d,esignated as R4SB, R4SBW, OR R4SBJ 
tlNTERMITIENT STREAMS) may not meet the defini
tion of wetland. 

• This map US~S the class Unconsolidated Shore (US). 
On earfier NWi' maPs' that class'was designated 8each/ 
Bar (BB), or Flat (FL). Subclasses remain the same in both 
versions. 

AERIAL PHOTOGRAPHY 

DATE: ~--"~ 
SCALE: r pn 000 

TYPE: C(jl, 

DATE: ----1----1. __ 
SCALE: _____ _ 

TYPE: 

I 
E - ESTUARINE 

I i 

?fOIC" 

• 

. -

... ,;:--" 
".~"'- \ , 

.. -., I 

',I 

1-, 

/ 
A 

./ 

PIOIA 

u 

PFOIC--t) 

~ 
FtMIC 

'. 

;; ..• ,. 

I 

. ,. 

'" 

'.,; ~! \ 

PHlIe 
p I'f04A 

1'f00A' '1 
. riOIA r 

? 
?55IC 

, , 

(J 

tlU~l~{J 
\2[MIP 

mMI~ 

tllMIN 

lltMI • 

'11:' , 'l 

NOR1H CHARLESTON , SC 

U.S. DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

Prep4lreci by N.tion.1 Wetl.nds Inventory 

1988 

SYSTEM 

SUBSYSTEM 1 - SUBTIOAL 
I 

2 - INTERTIDAL 
I 

1 - SUBTIDAL 
I 

2 - INTERTIDAL 
I 

SUBSYSTEM 

c ...... --
SYSTEM 

I 
AB_ROCK 

BOmlM ,,.-

I 
SUBSYSTEM 1 - TIDAL 

I I 
UB _ UNCONSOliDATED AB - AQUATIC SED 

aono .. 

I i 
RF _ REEF 0#1- OPEN INATEfU _ ..... 

1~ , eo.. 
1 Aoot..t ~ 3 Worm 
liUrtlr_" --

I I .1_ AQlJAnc SED IIf _ REEF 

'... lCM .. 3 R __ V_u.... 3 Wor ... 

Ii Lht_ S.....".", 

I 

R - RIVERINE 
I I 

I 
AS - ROCKY SHOJIE 

I 
2 - LOWER PERENNIAL 3 - UPPER PERENNIAL 4 - INTERMmENT 

US - UHCOHSOUOATED ...,., 
1 CQbblao·Q ...... 
2bnd 
3M .... 
40,V-"OC: 

I 

I , 
R8_ ROCK 

BOrrOM 

, ....... ,.-

5 - UNKNOWN PERENNIAL. 

ClASS RI - ROCK U8 _ UNCONSOLIDATED "SB _ STAEAMBlO A. _ AQUATIC SED AS - FlOCItY SIooIOAE us - UNCONSOUOATlD ·-EM _ EM£AGENT CNI- anN INA rERI ... _-
....... 

SYSTEM 

....... 

,,.- BOTTOM 

1 CotIbIe-G,-, , .... 
3M ... . _- , ...... ,-

3~-Gtw.I ..... , .... ....... ,--
,-
2 AQI*IC "'* 
31bMdVlKu .... 
... Fto.wIg v......., ,---• '"""'-S""-

'STJlEAMIEI) II lWnoted 10 nDAL MId INJEFlMJTTENT ~SYSTEMS •• nd 0DmPr __ onI¥ Cl.ASS '" me IJf1'tIIMlTTENT Sl.8S'I'$1I.M 

'~E"GENT .. ItmiIm to nDAL .ncI LOWER P£AENHIAl. St.eSY'STEMS. The _ .... Cl.'SS(S •• found '" .. SUMYSTI:MS 

'''''"' 
1 c..t.bIe-G..-I , ..... 
3 ..... ....... .-

I I I 

P - PAW STRINE 
I 

iii i i I 
RI _ ROO: BOTTOM UI - UNCONSOI 'OATED AI - A,(lUATIC lEO 

OOmlM ,-:a ....... '" IIrIo. 
3 __ . -.-
6~.s.r-,..., ._--

US _ UNCONSOLIOATED ML _ MQSS·UCHfH 9rrI - EM£AGEHT SS - SCAIJI·8HMJ8 FO _ FORESTED ON - 0i>E1I WATERI ... _-'""'" ,-2' .... __ ,---2T r I...-.cI ........ 3 ___ -._---..... ' .lE_ 

1 .... 1..-..1 o.a.-. 
2 ...... ~~ 
3"'L-.cI~ 
.. , t..wII~ ..... ......... 
lE_ 

I i i i I I • i iii 
U8 - UHCONSOUDATED AI - AQUATIC BEO RF _ AEEf CNI- OI'£N WATERI 

u.w-n Iloflom 
AB - AQUATIC lED RF _ AEEF Sl - STAEAMeEO AS-ROCKY us - UNCONSOlIOATED EM - EMERGENT 55 - SCRU8·SHRUS 

SHOO' """'" 

I 
FIB-ROCK 

8OnO" , ....... ,.-

1 AIQaI 2 Mc>I'_ 
3 FIaoMd V_ul... 3 Worm 
.. F,-,"II v.c:u .... 
!'iUfllt_S~ 
I UfIIt_Surln. 

I 
, -LlMNmC 

I 
I I 

US - UNCONSOLIDATED ... - AQUATIC 
IOTTOM SED 

' ... ' ,-lRoot.clV~ .. ,--....v.eu .. 
5",,*,-S~ 
tu""-S..,,.. 

I 

I ,11.91 2 MoIlutc 
3 AOOI8d v.c:...... 3 Wor ... 
... F"'-tong V_uler !!iUnlr __ S~ 

6U"'fI(J_S~ 

L - LACUSTRINE 
I 

I I 
rNt/- OPEII INA URI RI- FlOCK 

IIOrTOM 
US - UNCONSOuoATlO ""'-- , ...... ,.- 8OTTOM 

,.-..0-. , ... 
3M ... . ...... 

""'"' , ...... ,.-

I 

,~, .... 
3M ... ....... 

2 - LITTORAL 

I 
III - AQUATIC ... I 

AS-ROCKY 
SHOO' 

1 ",.. 1 e.dror;t 
2 Aquetoe Moa 2 Rubble 
3"--1-... 
• F ........ v.-.Iar 
5/Jft1_S~ 
• IhMNWII Surl_ 

MODIFIERS 

I ,..,. .... _ 1 &ro.<!.t. ...... 
2 Nonprtfl"- o.coduous 

i 
US - UHCOHSOLlOATEO ..... , 
, CoCltN-G ...... , ..... 
3M ... . ....... IV_ 

2 JrMedIe.l-.cI 

-~ 38r"·~ -"'-cIIe.~ '-.-. _. 
7E_gr_ 

I 
EM _ EMERGENT 

In otet.t 10 __ 8deq-,¥ dMcribe ...... and .......... ~ _ 01' __ of .... __ ..,.n-. _ o:n.mistry • 

•. 01 1pK'" modofien."..., be ~ '" rt. <:'-U or ~ ~ ,n the h __ chy. 1lI<t f .. .".., modm.r !My.1Io be IIPIIMd 10 the ~ .,....,.. . 
. 

I 
Fa - FORESTED 

1 B,.·lN\Ied ........ 2 ...... ·L __ .... -
3 em.d.lN\Ied -"'NMd".~ '-...... ._. 
7 E_"..,. 

I 
ON _ anN WATERI --

WATER REGIME WATER CHEMISTRY SOIL SPECIAL MODIFIERS 

Non·TicIeI Tidal C..,.. HoUnity Inl .. d S.Hnfty pHM_fo< 

A , • .....,...tJorF'-'-d H ,..~ I'IoadIooI " ~FIo«Ied ·s r........,.TiIIIII ,- ,-- aN F ...... W.ter ........ . - h DiMtlI",....,... 

• ...... .I II .... ... = .. 1\1,....., .- ·ft s.-w.TJ.-I ,'- .,- ..... " ..w-.. .. ,..,.., ~Dt/tJdIM , Anifir:WS ........ 
C -- It ~I'looded M""'Iy~ ·T~_ ... _TidIiI 3M ........... ,.,...,., ,M_ , ,- .-• -- W .""rc", ... '" ......... "'FloodN ·V~TidIII .......... 0_ ' """"""""" .-.... - ,-- --- u_ ,- ,-"" , -,- y.........., ..... *4/ . .-- - O_ 
f ....... __ t" ...... Z ......... 1" G • __ It",£"-' , .. . - ~_..-_onIw ..... u_ 

~ ""'--d. "-- ....-. 

...... 
........ 

SYSTEM 

SUBSYSTEM 

....... 

• 
C,) 

• 
tIJ 

• 
> o 
:I: 
Z 
< 
C,) 



• 

c.. 
o 
:J: 
Z 
(J) -(J) 
r
> z 
c 
• 
(J) 
• 
(') 
• 

; 
i , . , 
o 
• 

• , 
c , 
i 

• 

CHAfiLE5TON, 5. C. 

"~ 

-----. £:l,!&- . , 
• 

----._'4<5' 

'" 

'l 
-C 

-.1'. 

-
peOte 

1 

, 
'. \ 

\ 
\ 

NATIONAL WETLANDS INVENTORY 
UNITED STATES DEPARTMENT OF THE INTERIOR 

U 

1" :.; S' A V A I, 

R E" E R V A T 10 N 

" ;>, 

r--EIUBl 
. EWSN 

I 
, ", 
. \ /', , 
I , 

\ , , 

\ , , 
\ 

, . 
,,' . 

Drun-1 

Is: and 
U 

~.-, 

. 
~"r 

NORTH CHARLESTON, S.C. 

, 
't, \ 

'(" 

, ' u 

PSS3C 

o-ProlC ~ n~, 
LAN 0 

u 

~ " 

,., , 

--~---- , , , , , 

EZEMIN 

. , 

C H A R L EST 0 N 

fl A R B o. R 

Chfl7lnet INrRACO .. ;'I1',,1. 

, , 
"" \ .' 

-of 
#"PUSC1.S -J 

" 
-_", I 

'<,{ 

Jl I 

prole 

PF04f>.. . ! 50' 
I 6 

'" 

, 
I." 

;"32 

~ 

• , 
~ 

o 
./0 • ->. 

... ' 
'Il: ::-
. 0'; 

® ;:~ 

-- - .. : 

.. 
o • 
(J) 

• 
W -e: 
I
~ 
:;:) 

o 
:! 
le: 
o 
u. 

JAMES ISLAND NW 

JAMES ISLAND JAMES ISLAND, S.C. CHARLESTON, SC 

SPECIAL NOTE 
SYMBOLOGY EXAMPLE • 

SYSTEM 

I SUBSYSTEM 
/ .....,..CLASS 

EM~ 
SUBCLAS.S. WATER REGIME 
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• Wetlands which have been field examined are indicated 

on the map by an asterisk (*). 
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displayed on this map are sohcited. Ptease forward such 
information to the address indicated. 

• 5,ubsystems. Classes. Subclasses. and Water Regimes 
in Italics were developed specifically for NATIONAL 
WETLANDS INVENTORY mapping. 

o 1 acre 0,000 ... D 20 .. , .. 

This document was prepared primarily by stereoscopic 
analysis of high altitude aerial photographs. Wetlands were 
identified on the photographs based on vegetation. visible 
hydrology, and geography in accordance with Cl ... ifica
tion oi Wetland, and Deepwater Habitats of the United 
Stat88 IFWS/OBS - 79/31 December 1979). The aerial 
photographs typically reflect conditions during the specific 
vear and season when they were taken. In addition, there 
is a margin of error inherent in the use of the aerial 
photographs. Thus, a detailed on the ground and historical 
analysis of a single Site may result in a revision of the 
wetland. •. bpundanes e~tabli.s/":led Ihr,?l,lgJ1 I?fI,o,tographi,¢ 
Interpretation. In addition. $Ome small wetlands and those 
obscured by dense forest cover may not be included on 
this document. 
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• This map uses the class Unconsolidated Shore (US). 

On·earlieri'ftV1 maps that class~was,designa"e;:tBe.OI-cl1/ 
Bar IBB), or Flat IFL). Subclasses remain thasame in both 
versions. 

Other information including a narrative report concerning the 
wetland resources depicted on this document may be available. 
For information, contact: 

Federal. State and local regulatory agencies with jurisdic
tion over wetlands may define and describe wetlands in a 
different manner than that used in this inventory. There is 
no attempt. in either the design or products of this inven
toty'. to define the limits of proprietary jurisdiction of any 
Federal. State or local government or to establish the 
geographical scope of the regulatory programs of govern
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Other information including a narrative report concerning the 
wetland resources depicted on this document may be available_ 
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SPECIAL NOTE 
This document was prepared primarily by stereoscopIC 

analysis of high altitude aerial photographs. Wetlands were 
identified on the photographs based on vegetation, VISible 
hydrology, and geography In accordance with Classifica
tion of Wetlands and Deepwater Habitata of the United 
States (FWS/OBS - 79131 December 1979). The aerial 
photographs typIcally reflect conditions during the specific 
year and season when they were taken. In addition, there 
is a margin of error Inherent in the use of the aerial 
photographs. Thus, a detailed on the ground and historical 
analYSIs of a single site may result in a revision of the 
wetland boundaries established through photographic 
interpretatIon Iii addiJion, some,smail wetlands and·th.os~ 
obscured by dense forest cover may not be included on 
this document. 

Federal, State and local regulatory agencies with jurisdic
tion over wetlands may define and describe wetlands in a 
different manner than that used in this inventory. There is 
no attempt. in either the design or products of this inven
tory. to define the limits of proprietary jurisdiction of any 
Federal, State or local government Of to establish the 
geographical scope of the regulatory programs of govern
ment agencies. PefM)nl intending to engage in activities 
involving modifications within or adjlt(:8nt to wetland 
., .... hould leek the advice of appropriate Feeteral, State 
or toCilI agenciel concerning Ipecified agency regulatory 
programs and proprietllry jurisdictions that may affect 
IUch activiti ... 
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o - Primarily represents upland areas, but may include 
unclassified wetlands such as man-modified areas, non 
photo-identifiable areas and/or unintentional omissions. 

NOTES TO THE USER • 
• Wetlands which have been field examined are indicated 

on the map by an asterisk (*1. 
• Additions or corrections to the wetlands information 

displayed on this map are solicited. Please forward such 
information to the address indicated. 

• Subsystems, Classes, Subclasses, and Water Regimes 
in Italics were developed spe(afically for NATIONAL 
WETLANDS INVENTORY mapping. 

• Some areas designated as R4SB, R4SBW, OR R4SBJ 
(lNTERMITIENT STREAMS) may not meet the defini
tion of weUand. 

• This map uses the class Unconsolidated Shore IUS). 
OnA~arHe; NWl maps that class was ,d,esigna~ 8,ea¢1/ 
Bar (BB), or Flat (FL). Subclasses remain the same in both 
versions. 
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SPECIAL NOTE 
ThIs document was prepared pflmarily by stereoscopIc 

analysis of high altitude aerilll photographs. Wetlands were 
IdentIfied on the photographs based on vegetation, visible 
hydrology. and geography in accordance with Classifica
tion of Wetlands and Deepwater Habitat. of the United 
States IFWS/085 79/31 December 1979). The aenal 
photographs typically reflect conditions dutlng the specific 
year and season when they were taken. In addition, there 
is a margin of error Inherent in the use of the aerial 
photographs. Thus, it detailed on the ground and historical 
analYSIS of a single site may result In a revision of the 
wetland boundaries established through photographic 

".",.Ji'lJe~pTetatioi1. In -<!ddJti.o.n"soma_small w..etlalld$ 8pd. thp~2: 
obscured by dense tares! cover may not be included on 
this document. 

Federal, State and local regulatory agencies with jurisdic
tlon over wetlands may define and describe wetlands In a 
different manner than that used in this inventory. There is 
no attempt. in either the design or produCls of this inven
tory_ to define the limits of proprietary jurisdiCllon of any 
Federal. State or local government Of to establish the 
geographical scope of the regulatory programs of govern· 
ment agenCies. Persons intending to engage in activities 
involving modificatioN; within or adjacent to wetland 
...... should seek the actviceof appropriate Feder •• State 
or local agencies concerning specified agency regulatory 
progr.ms .nd proprietary jurisdictions that m.y affect 
tuch activities_ 
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NOTES TO THe USER 
• Wetlands which have been field examllled are Indicated 

on the map by an asterisk ("J 
• Additions or correchons to the w~'tJands Information 

displayed on thts map are solicited. Please forward such 
Information to the address indicated. 

• Subsystems. Classes, Subclasses, and Water Regimes 
tn italics were developed specIfically for NATIONAL 
WETLANDS INVENTORY mapping 

• Some areas designated as R4SB, R4S8W. OR A4SBJ 
(INTERMITTENT STREAMS) may not meet the defIni
tion of wetland. 

• This map uses the class Unconsi.J!idated Shore (US). 
On~earlier ~WI map.sJbft.J..class,wa~ desig,nat~d .B~ach/ 
8ar (8B). or Flat (FL). Subclassesumaln the same 10 both 
versions. 
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SPECIAL NOTE 
ThiS document was prepdrea ,}rllnaflly by stereoscopu:; 

analysIs of t-Igh attitude aEmit! photographs Wetlands were 
Identified or, the photographs based on vegetation vIsible 
hvdrology and geography ,n accordance with Cla •• ifica· 
tion of Wetland. and Deepwater Habitats of the United 
States ~FWS OBS 79,31 Dpr"mber 1979) The aenal 
photographs typically reflect co Jltlons dUfing the specific 
year and season when they Wt -e taken In addition. there 
IS a margin of error Inherent the use of the aenal 
photographs Thus. a detailed on the grolo .. J and histuncal 
analySIS of a SIngle site may result In a reVISion of the 
wetland I)oundarles established through photographic 
Interpretation kl addIJIOr.. ;m~-.::;~ smaILv,Ieu..nds andtho.s,e 
o~cured by dense forest cover may not be Included on 
thIS document 
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• Additions or corrections to the wetlands '"tOlmallon 
displayed on IhlS map are soliCited Please torward such 
information to the address Indicated 

• Subsystems. Classes. Subclasses. and Water Regimes 
10 I1ttl,(;;: weftl .... evetoped speClflcaliv for NATIONAL 
WETLANDS INVENTORY mapping 
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• ThiS map uses the class Unconsolidated Shore (US) 
On ear!!e~ fJ!.'.Vt maps that class was deSignated Beach 
Bar fEfBI. o;-I:iat (FU Subclasses remam the saIne-In bOth 
verSlnns 

Other Information Including a narrative repo" concerning the 
wetland resources depicted on thiS document may be available 
For Information. contact: 

Federal. State and local regulatory agencies with IUrlsdlc
tIon over wetlands may define and descnbe wetlands In a 
different manner than that used ,n thiS Inventory There IS 
no attempt. In either the deSign or products of thiS ,"ven
tory to define the limits at proprietary Jurlsdlcllon of any 
Federal. State or .local government or to establish the 
geographical scope at the regulatory programs of govern· 
ment agencies Persons intending to engage in aeti\l'itl.' 
in\l'oIving modification. within or adjacent to wetland 
area. should seek the advk:e of appropriate Fed.ral. State 
or Ioea' agencies concerning specified agency regulatory 
programs and proprietary jurisdictions that may affect. 
aueh activities, 
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States (FWS ass 79 31 December 1979) Ti'€ aerial 
phcwgraons typlcallv reflect conditions d\.Jr,ng IMP- SpeCific 
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'5 a margin 01 error ,nherent ,n Ihe I.se 01 Ihl'; derlal 

photographs ThuS a detailed on The ground and tw,Torlcal 

analysIs of a smgle Site may result m a rtl'\llSIO'1 of the 
wetland boundaries establ,shed through photogl ap~lc 
interpretation In addition, some small wetlands and those 
obscured by dense foresr cover may no! be Y..lclud.~d. on 
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in it.lic$ were developed .peclfically for NATIONAL 
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• This map uses the cia •• Unconsolidated Shore (US). 
O.n ~.r.tier NWI:map. ttl~ _~!t'!,8'"d,eig"a:le~ B~C!:l/
Sar (88), Of FI81: IFL). Subel".n remain the same In both 
versions. 

Other information including a narrative report concernmg the 
wetland resources depicted on thiS document may be avallabl€' 
For information. contact· . 

Feoeral Slale and local regulatory agenCies w,th lur'~dl(: 
lion over wetlands may define and descflbe wetlands In a 
different manner than thaI used," thiS ,,,,,,entoI'Y Theft- IS 
"0 "Inempt, In ellher the deSign or prOoJucts of thiS In ... en 
ton;. 10 define Ihe Ilmiis of proprietary Junsdlct,on of anv 

Federdl Stale or ,ocal go",ernment or to "!slabllSh the 

gt:!ograph'cal scope of the regulatory ilfograms of go ... ern 

men! agencies Persons intending to engage In activities 
involving modification' within or adjacent to wetland 
area. should seek the advice of appropriate Fede,al. State 
or local agencies concerning specified 1tg8l"cy f~ulatorv 
program. and propr"'tary jurisdicth': "'I that may affect 
such activities. 
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SPECIAL NOTE 
ThiS document was prepared prtmarlly 0'1 stereoscopIc 

analysIs at high altItude senal phOtographs Wetlands were 
IdentifIed on the photographs based on vegetation. vIsIble 
hydrology. and geography 10 accordance wilh CI ... ifica
bon of Wetland. and Deepwater Habitats of the United 
$tatea ,FWS, 085 . 79/31 December 1979, The aerial 
photographs tYPically reflec1 conditions dUring the speCifIC 
year and season when they were taken In addItion. there 
IS a margin of etror Inherent In the use of the aerial 
photographs Thus. a detailed on the ground and historical 
analYSIS of a Single site may result In a reVISion at the 

,'\~~fJ,apO;_ twU~~I,~,~ _e~!~bhsh~ thr.O,4g" photQQrClp,hlc 
jntarpretatlon In addition. some small wetlands and those 
o~ured by dense forest cover may not be Included on 
thiS document 

Other information including a narrative report concerning the 
wetland resources depicted on thiS document may be available 
For information. contact: 

Federal, State and local regulatory agenCIes wlthJunsdiC 
t.on over wetlands may defme and descnbe wetlands In a 
dIfferent manner than that used In thiS Inventory There IS 
no attemp!. In either the deSign or products of thiS inven
tory. to define the limits of proprietary JUrisdIction of any 
Federal. State or local government Of to establish the 
geographical scope of the regulatory programs of govern· 
ment agenCies Per.,n. intending to engsge in activities 
involving modificationl within or adiecen. to wetland 
area. lhould leek the advice of appropria.e Federal. Stete 
or local agencies concerning lpecified agency regulatory 
program. and proprietaty jurisdiction. that may affect 
such activiti ... 
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NOTES TO THE USER 
• Wetlands whiCh have been field exam.ned are IndIcated 

on the map by an asterisk .-) 
• Additions or correctIOns to the wetlands ,"formation 

dIsplayed on thiS Inap are solic.ted Please forward such 
IO'ormalton to the address Indicated 

• S~bsystems. Classes. Subclasses. and Water RegImes 
In italICS were developed speclf1callv for NATIONAL 
WETLANDS INVENTORY mapp1ng 

• Some areas deSignated as R4SB. R4SBW OR R4SBJ 
(lNTERMITIENT STREAMS) may not meet the dell","· 
tiOO of wetland 

• ThiS map uses the class Unconsohdated Shore (US) 
On earher:, ~I' maps· that- class was deSignated Beach, 
Bar (BB). or Flat (FL) Subclasses remain the same In both 
verSIons 
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ABSTRACT 

Water quality was investigated at fifteen SCDHEC ambient monitoring 

stations located in the Charleston Harbor estuary from 1974 through 1987. 

Improvements in various water qual ity parameters were detected during thi s 

time period at several of the monitoring stations considered in this report. 

Part of the improvement may be attributable to increased control of point 

source discharges through the NPDES permitting system. Water quality is 

presently meeting appropriate State standards and USEPA criteria at most of 

the stations examined. The need for additional sampling is indicated in the 

upper Ashley River and Shem Creek. 

Changes in analytical technology, along with the institution of backround 

interference corrections, have resulted in increased accuracy of measurement 

for several parameters of interest. resulting in a more exact picture of 

conditions in the estuary. In particular. concentrations of nickel, cadmium, 

chromium, lead, copper, zinc, and mercury in the Harbor waters appear to have 

been over estimated under the old analytical procedures. The trends that were 

detected are actually an artifact of the improved analytical accuracy. 

Comparative data from all marine stations in the SCDHEC ambient monitoring 

network indicate that real changes have occurred in the concentrations of 

these metals in the Harbor re 1 at i ve to other coastal stat ions. In the past 

concentrations of these heavy metals had been higher in Charleston Harbor than 

other coastal areas. COiicEiitrati ons of these metals are no lnnnoY' olov:IIton • v,,!' ..... ___ ... _ ... __ 

above levels seen at other SCDHEC monitoring stations in the marine 

env ironment. Li kewi se, the number of excurs ions beyond USEPA cri teri a for 

these heavy metals have greatly declined over the period examined. The 

routine heavy metals analyses indicate that these metals concentrations are 

not unusually high. 

Fecal coliform bacteria and five-day biochemical oxygen demand (BOD) 

showed widespread significant declines in the Harbor system. Fecal coliform 
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bacteri a appear to be meet i ng State standards at all stat ions exami ned. A 

high frequency of dissolved oxygen violations were noted near the mouth of 

Shem Creek and in the upper Ashley River. A high frequency of elevated five

day biochemical oxygen demand concentrations were also noted in these areas. 

Compared to State standards, dissolved oxygen was acceptable at all other 

stations examined. 

There was an almost universal trend for increasing pH at the stations 

examined, with values meeting State standards at all stations examined. 

Nutrient levels were highly variable throughout the estuary system with no 

clear-cut patterns. The upper Ashley River exhibited several significantly 

elevated nutrient parameters. Ammonia concentration was significantly greater 

at Shem Creek than at the other SCDHEC marine monitoring stations. 

The only organic chemical detected at any of the Harbor estuary stations 

was nhonnl ;n +h .. 
t'1'''''''''' I '" ~ .. ~ Cooper River below the mouth of Goose Creek. This compound 

was only detected once during the period examined and does not appear to be a 

chronic condition. 

In sediments, chromium appeared as the parameter that most frequently had 

mean concentrations greater than other DHEC ambient marine monitoring 

stations. Very few pesticides or other organic compounds were detected in the 

sediments from the Charleston Harbor stations. 

In general, the parameters which have been routinely monitored in 

Charleston Harbor have shown improvement during the time period examined. 

Water qual ity is presently meeting appropriate State standards and USEPA 

criteria at most of the stations examined. 
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INTRODUCTION 

In an effort to evaluate water quality in the state's aquatic 

environment, the South Carolina Department of Health and Environmental Control 

(SCDHEC) operates a statewide network of ambient monitoring stations (SCDHEC, 

1989). This network consists of 196 primary stations sampled monthly, and 355 

secondary stations sampled during the months of May through October, only. Of 

these 551 stations, 78 are considered marine stations, being located in waters 

with salinities reflecting the influence of sea water. These monitoring 

activities are directed towards determining long-term water quality trends as 

well as current water quality conditions. The monitoring data are also used 

in the process of formulating permit limits for wastewater discharges with the 

goal of maintaining state and federal water quality standards and criteria in 

the recei vi n9 streams. These standards and criteria defi ne the i nstream 

chemical concentrations which provide for protection and reproduction of 

aquatic flora and fauna, determine the use classification of each water body, 

and serve as instream limits for the regulation of wastewater discharges or 

other activities. Because of the development and recreation pressures 

associated with the Charleston Harbor estuary, SCDHEC has a high concentration 

of primary and secondary monitoring stations in the Charleston Harbor area. 

This report represents a review of water quality data collected by SCDHEC at 

fi fteen of these stations in Charleston County (Table 1 ", ... A r';"IIW'o 1 \ TY'nm 
~ IIIIU I .~"'. 'w .. / I I _.11 

1974 through the end of 1987. The general parametric coverage and sampl ing 

frequency are given in Table 2. 

The Ashley, Cooper and Wando Rivers converge at Charleston, South 

Carolina to form the Charleston Harbor estuary. Charleston Harbor is the site 

of one of the largest shipping ports and business centers of the eastern 

seaboard. As such it is experiencing rapid population and industrial 

expansion. This rapid growth places increasing pressure on the Charleston 

Harbor estuary as a receiving stream for the waste products associated with 
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Station 

Ashley River 

MD-049 

MD-I35 

MD-052 

MD-020 

MD-034 

Cooper River 

MD-044 

MD-045 

MD-046 

MD-047 

Wando River 

MD-1l5 

MD-198 

Charleston Harbor 

rio-on 

MD-070 

MD-165 

MD-048 

TABLE 1. CHARLESTON HARBOR STATIONS 

Description 

Ashley River at Magnolia Gardens. 

Ashley River at S.C. Route 7, North bridge 
(secondary station). 

Ashley River at site of old South Atlantic line 
Railroad bridge. 

Mouth of Wappoo Creek between channel markers 3 
and 4. 

Right bank of the Ashley River between mouth of 
Wappoo and Dills Creeks. 

Cooper River below mouth of Goose Creek at channel 
marker 50. 

Cooper River above mouth of Shipyard Creek at 
channel marker 49. 

Cooper River under Grace Memorial Bridge. 

Town Creek (west side of Drum Island) under Grace 
Memorial Bridge. 

Wando River at S.C. Route 41. 

Wando River between Rathall and Hobcaw Creeks. 

Shem Creek at u.s. Route 17 bridge. 

Abandoned bridge over The Cove end of Pitt Street, 
Mt. Pleasant. 

Charleston Harbor at Fort Johnson pier, Marine 
Science Laboratory. 

South channel of Charleston Harbor off Fort 
Johnson Quarantine Station bell buoy 28. 
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TABLE 2. PARAMETRIC COVERAGE ANDI SAMPILING FREQUENCY 

I 
!itatfon TI!q) 

No. 

DO pH Salt condt TSS TlolrblCollor Trans Alkl Hard BODS NH3 N0
2 

TKN I 1rp TOC Cl Phen MetalslPest Other I Total Fecal Flow Sed I Sed 

I NH4 N0
3 

I PCBs Org* I Col. i Col i I Org* 
~~~ __ ~~ __ ~ __ ~~~-L-~ __ ~ __ ~~ __ ~ __ ~ __ ~.~~ __ ~~ __ ~~~~~ ___ ~. __ ~ ___ ~~ __ ~I __ 

ASHl.EY RI'VER I I I I 

fI)-04'9 M M M M M MI I M A M M M M I M Q M Q I M M I 
I I I 

fI)-U5 M M M M M ML-L- M M ~M ~ __ ......... M,,--~ ____ --, __ 

I I I 
fI)-OS:2 M M M M M ML-L- M A M M M ..!!..LM Q Q ...1--_..&-.:;:.M_'--__ I.,.....l;A:........I'--_ 

I I I 
fI)-O~D M M M M M ML-L- M A M M M ..!!..LM Q Q ...1--_..&-.:.:.M_'--__ I-----I __ 

I 1 I I 
__ fI)-OJ.~~-.a......:.:.M __ ..:.M.:..............:M __ ....:.:.M_'_..:M"__'___ ........ M...l._ M A M M M ..!!..LM Q Q ...1--,_~.:JM_~ _ _'_ _ _'__ 

COO:'ER RI'VER I I I 
fI)-04~ M M M M M M I M A M M M M I M Q Q I M 

I I I 
fI)-04!5 M M M M M M...l._ M A M M M 1!..LM Q Q ..L-._..&-.:.:.M_'--__ I.,.....l;A:........I __ 

I I I 
M M M M M...l._ M A M M M 1!..LM Q M Q ..L-_ ..... M~-'-_..J-_-'-__ 

I I I 
fI)-04·!...7 -L...!:!.M --L..:;M:......JL-.J:M::...J.....!:!.M..J-..:;M!...-II--_I-.l:.M.-L- M A M M M 1!..LM Q Q ..L-_.&....:Mu.....-,-_..J-_-'-_ 

WAtiIDO UVER I I I 
fI)-11!5 M M M M M M-L- M A M M M lLL.M Q Q l-_.o......;M ........ ~"""M:......&-..:.:A'--" __ 

fI)-1915 M 

CIM,RLESTIJN 

IM,RBOR 

M 
I I I 

M M M MI M A M M M MI'" Q Q I M 

I I I 

I I I 
fI)-07'l M .!...-..... c.....,I....!;M:......JL-.J:M::...J.....!:!.M..J-..:;Ml..-IL-_L,..I;I.M -L- M A M M M .!LLJ" Q Q 1-,_.&....:Mu.....-,-"""M:......&_,--,, __ 

J I I I 
fI)-07lJ M M M I M M M-L- M A M M M .!LLJ" Q Q L-._.o......;M ........ ~ _____ """--_ 

I I I I 
fI)-165 M M M I M M M I M A M M M !LLJ~ Q Q L-_L-...!M;:,...--,-_~_..&-_ 

I I I I 
fI)-04U M M M I M M M M -1- M M A M M M !LLJ~ M Q A A L-_L-...!M.:....... ........ _~.:;:.A--I-~A_ 

M • monthly, Q • ""arterly, A • amually 

*Base-NeI..tral and Acid Extractable, and 

Volat;i le Organics 

Temp temperature 

DO dissolved oxygen 

TSS total suspended solids 

Phen phenols 

Pest pesticides and PCBs 

Flow flow or stage meas. 
TKN total Kjeldhal nitrogen 

Salt • salin'ity 

Condt = conduc:tivity 

Hard = harch!ss 

Turb = turbidity 

Other = other organics 
Cl • chloriides 
pH .pH 

Trans. transparency 

Alk = alkalinity 

TP = total phosphorus 

TOC • total organic carboni 

NH3 NH • ammonia 
N 4. .. O

2 
N0

3 
• n1trate-n1tr1te 

!;ed • sed i ment (rout i ne) 

!;ed Org • sediment organics 

"etals • heavy metals 
I'ecal Col i • fecal col Horm 

1rotal Col i • total col Horm 
1100

5 
• S-day biochemical 

oxygen demand 



urban development. In recent years several citizens groups have formed out of 

concerns over water quality and the preservation of natural resources. This 

report will assist in putting these concerns in perspective by reviewing 

historical water quality data from SCDHEC trend monitoring sites to elucidate 

long-term trends and current conditions. 

METHODS AND MATERIALS 

Dissolved oxygen, temperature, sal inity, and specific conductance were 

measured monthly at each station in situ according to standard procedures 

(SCDHEC, 1987) as dictated by their primary or secondary status. At several 

stations these parameters were sampled as a water column profile, with 

measurements being made at a depth of 0.3 meters below the water surface and 

at one meter intervals to the bottom. At other stations these parameters were 

measured only at a depth of 0.3 meters which was considered a surface 

measurement. Other water quality parameters, i.e., nutrients, metals, 

biochemical oxygen demand, bacteria, pesticides and other organics, were 

routinely sampled at the surface (depth of 0.3 m) monthly as dictated by their 

primary or secondary status. The primary and secondary status of some 

stations changed during the review period 1974 through 1987, and additional 

samples and parameters may have been collected at some stations at other times 

as part of various special studies. Station MD-135 is presently a secondary 

monitoring station, all others considered are currently classed as primary 

.... +-"+ .. ,.. ... r 
~ ... a"'IUII"'. All water and sediment samples were collected and analyzed 

according to standard procedures (SCDHEC, 1987; SCDHEC, 1981). 

Surface data (0.3 m or less) from each station from 1974 through 1987 

were analyzed for long-term trends using a modification of Kendall's tau 

(Bauer, Glauz, and Flora, 1984; Hirsch, Slack, and Smith, 1982; Smith, Hirsch, 

and Slack, 1982; Smith, Alexander, and Wolman, 1987). The basic methodology 

utilized was that of Smith et !l (1982), however, certain screening procedures 

were instituted to handle changing detection limits. One of the advantages of 
.. 
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the seasonal Kendall test is that values reported as being below detection 

limits (DL) are valid data points in this nonparametric procedure, as they are 

all considered to be tied at the DL value. When the DL has changed during the 

period of interest, Hirsch et il (1982) stated that all values must be 

considered to be tied at the highest DL occurring during that period. 

During the period examined in this report, DL for some parameters have 

been radically lowered due to the advent of more sensitive analytical 

techniques. In many instances, converting all values below DL to the highest 

DL would have completely obscured any trend that may have been present. Since 

the highest DL was associated with the oldest data and was generally in effect 

for a shorter time period than the lower DL, it was decided that values 

reported as below the old DL would be deleted from the data set prior to trend 

analysis. Since it is possible to measure concentrations equal to the value 

of the DL, values reported as <DL were reduced by subtraction of a constant so 

that they would remain tied with each other, but be less than the values equal 

to the DL. 

The test statistic calculated in the seasonal Kendall test is the 

one-sided standard normal deviate, Z. The calculated Z score can be positive 

or negative, with the sign of the Z score indicating the direction of the 

trend. Thus, a resultant probability <0.05 was considered to indicate a 

significant trend with the sign of the 

was an increasing or decreasing trend. This is the functional equivalent of a 

two-sided test at a significance level of 0.10. One-sided probabilities are 

reported in Table 3. To obtain the two-sided probability, simply double the p 

values in Table 3. 

Some important parameters, 1 ike sediment measurements or nutrients in 

water, do not have state standards or federal criteria, although the USEPA is 

presently working on the development of sediment criteria. In order to put 

these parameters in perspective, the monitoring data from aii SCDHEC sampling 
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stat ions in mari ne 1 ocat ions was summari zed, regardl ess of depth, for the 

period from 1974 through 1987 and was used for comparison to the Charleston 

Harbor data. For these parameters the mean values from each harbor station, 

calculated regardless of depth, were compared to the pooled marine station 

means using the SAS T-TEST procedure (SAS Institute, 1985). 

The T -TEST procedure assumes that the variances of the groups being 

compared are equal and the SAS PROC T-TEST also calculates the F test 

statistic which tests this assumption. The PROC T-TEST produces two values of 

the t statistic; the usual t statistic, and the approximate t for use when the 

variances are unequal (see SAS Institute, 1985 for more details). The 

associated probability for a two-tailed hypothesis is printed for both t 

values. The appropriate t statistic to be used is determined by results of 

the F test. The hypothesis of interest in this report is whether or not the 

mean Harbor station concentrations were greater than the mean pooled data for 

the entire South Carolina coast, which is a one-tailed hypothesis. Therefore, 

the two-tailed probabilities were converted to one-tailed values by dividing 

by two. A one-tailed probability less than or equal to 0.05 was considered to 

indicate a significant difference. 

RESULTS AND DISCUSSION 

Trend Analysis 

The results of the trend analysis are presented in Table 3. In this 

table "I" indicates a significant increasing trend, "0" is a significant 

decreasing trend, and "p" is the one-sided probabil ity with the level of 

significance equal to 0.05. Only statistically significant trends are shown 

in Table 3, while blanks in the table indicate no significant trend was 

indicated by the analysis. 

Several parameters show remarkably cons i stent trends across stations. 

Fourteen of the fifteen stations examined for trends showed increasing pH 

(Table 3j. Thirteen of the fifteen stations exhibited significant declines in 
1\ -:r-



TABLE 3. SUMMARY OF TREND ASSESSMENT 
FOR CHARLESTON HARBOR, 1974 - 1987 

STATION 

Parameter I MO-044 I MO-045 I MO-046 I MO-047 I MO-071 I MO-070 I MO-165 I MO-048 

I DO I I I I I I 0=0 ~4661 I . 
B005 0 0 0 0 0 0 0 

10=0.0053 0<0.0001 0=0.0007 10<0.0001 !0<0.0001 0<0.0001 0<0.0001 
I I I I I I I I 

oH 0=0.0320 0=0.0263 0<0.0001 0<0.0001 10-0.0001 10<0.0001 0=0.0012 0=0.0009 
NH3/NH4 I 

0=0.0131 
I I 0 0 

TKN 0=0.0442 0=0.0216 0=0.0091 0=0.0411 
N02/ N03 0 0 0 0 0 0 

0=0.0143 0=0.0153 0 .. 0.0255 10=0.0203 0=0.0149 0=0.0095 
I 0 

TP D=0.0302 ID=0.0245 
0 0 0 

Toe 0-0.0320 0-0.0285 0=0.0006 

I Fecal 
~~ . - - . . e ___ _ e ___ 

0 0 0 0 0 0 0 0 
Cd 0=0.0263 0=0.0233 .0<0.0001 10-0.0242 0-0.0128 0=0.0224 0=0.0226 0=0.0224 

Cr 
0 0 0 0 0 

Cu ID=0.0084 ID-0.0286 D=0.0152 D=0.0103 .D=0.0237 
0 0 0 0 0 0 0 0 

Pb 10=0.0033 0-0.0034 10=0.0023 0=0.0002 0-0.0048 0-0.0216 ;0=0.0286 10=0.0130 
0 0 0 0 0 0 0 0 

Ni 0=0.0007 0=0.0002 10 .. 0.0003 0-0.0001 0=0.0002 0=0.0002 10=0.0018 0=0.0040 
0 0 0 0 0 0 0 0 

Zn 0=0.0021 0<0.0001 D=0.0001 D-0.0034 D=O.OOOI D<0.0001 D<0.0001 ID=0.0002 
0 0 0 0 0 0 0 0 

Un n""n nnn1 n~n nnnl n""n nnnl n""n nnnl n~n nnnl n~n nnnl n~n nnnl n<,n nnnl 
I • '" 

IY-V.VV-~Iy~-.--_Alr-_. ___ AIK -·---·Ir--·---·lr~-·---·Ir--·---·lr~-.--_. , 
Contlnued on next page. 

o = Significant declining trend 
I = Significant increasing trend 
p = One-sided significance level 
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TABLE 3 (continued) 

STATION 

Parameter MO-049 MO-135 MO-052 MO-020 
I I 

DO 0=0.0451 10=0.0022 
B005 0 0 0 

0=0.0123 0=0.0112 0=0.0003 
I I I 

oH 0=0.0061 0=0.0006 0<0.0001 
NH3/NH4 I I I 

0=0.0154 0=0.0359 10=0.0153 
I 

TKN D_=0.0148 
N02/N03 I 0 0 

0=0.0011 0=0.0045 ID_=0.0204 
I 

TP 0=0.0010 

TOC 
0 0 

F~cal 0-0.0361 10-0.0044 
0 0 

Cd ocO.0112 0=0.0213 

Cr 

Cu 
0 0 

Pb 0=0.0022 10<0.0001 
0 0 0 

Ni 0_=0.0021 _0=0.0007 10-0.0016 
0 0 0 

Zn 0<0.0001 0=0.0001 io<O.OOOl 
0 0 0 

HQ .D<O.OOOI 1><0.0001 Jt<O.OOOl 

D = Significant declining trend 
I = Significant increasing trend 
p ~ One-sided significance level 

, , 
-.ll-

MO-034 MO-115 MO-198 

0 D D 
0=0.0001 10<0.0001 0<0.0001 

I I I 
10=0.0001 0<0.0001 0<0.0001 

I 
10=0.0117 

I I 
0=0.0400 12=0.0365 

0 0 
0<0.0001 0=0.0001 

I 0 
io=0.0231 0=0.0245 

0 
0=0.0159 

0 0 0 
J}=0.0224 D_=O .0054 0-=0.0422 

0 0 
0=0.0008 0=0.0471 

0 
0=0.0066 

0 0 0 
~-0.0031 tt-=0.0076 0=0.0013 

0 0 0 
0-0.0001 0=0.0007 0<0.0001 

0 0 0 
1>-<0.0001 0=0.0010 0=0.0024 



five-day biochemical oxygen demand (BOD). There were numerous significantly 

decreasing trends in the various heavy metals considered. Fecal coliform 

bacteria also showed many significant declines over the period examined. Note 

that station MO-135 is a secondary station which has limited parameter 

coverage, so for several parameters the data was considered to be too sparse 

(for most heavy metals <5 samples) to allow for an accurate trend assessment 

(Table 4, 10 = Insufficient Data). 

There were very few significant trends in dissolved oxygen (~O), which is 

the single most important parameter for the survival and maintenance of fish 

and aquatic invertebrates. Significant increases in DO were detected at 

MO-070, The Cove at Mt. Pl easant, and at MO-052 and MO-020 in the lower 

portion of the Ashley River. There were no significant declines in DO at any 

of the stations examined. 

Five-day biochemical oxygen demand (BOD) is a measure of the amount of DO 

cnnsumed by the decomposition of carbonaceous matter in water. The BOD test 
. 

indicates the amount of biologically oxidizable carbon that is present in 

wastewater or in natural water. The decrease in five-day biochemical oxygen 

demand (BOD) at most stations is probably due, at least in part, to the BOD 

1 imits placed upon point source dischargers through the National Pollutant 

Discharge Elimination System (NPDES) permits issued by SCDHEC. The declines 

in BOD also resulted in an increase in dissolVed oxygen (DO) at MO-OS2 and 

MD-020 in the Ashley River and MO-070 in The COVe. The issuance and 

enforcement of NPDES permits may also be responsible for at least some of the 

decreases in fecal coliform bacteria detected. There is no ready explanation 

for the almost universal increasing trend in pH readings. 

Nutrients, in terms of environmental water quality, refers to phosphorus 

and nitrogen. Both nitrogen and phosphorus serve as primary elements in the 

growth and reproduction of aquatic plants. Other than oxygen-demanding 

materials, nutrients are the most common constituents discharged to the 

-12-



Parameter MD-044 

119* 
DO 1975 
BODS 125 

1974 
127 

DH 1975 
NH3/NH4 112-1 

1975 
105 

TKN 1975 
N02/N03 123 

1974 
110-3 

TP 1975 
42 

TOC 1976 

I Fecal 
128-1 
1974 

28 
Cd 1978 

28 
Cr 1978 

34-8 
Cu 1979 

28 
Pb 1978 

34-9 
Ni 1981 

34-3 
Zn 1978 

TABLE 4. SUMMARY OF TREND ASSESSMENT 
FOR CHARLESTON HARBOR, 1974 - 1987 

STATION 

MD-045 MD-046 MD-047 I MD-071 MD-070 

139 139 I 122 I 122 I 122 
1975 1975 1975 1975 1975 

129-1 128 126 134 130 
1974 1974 1974 1974 1974 
139 134 130 138 134 

1975 1975 1975 1975 1975 
130-4 124-1 110-1 114-1 112-1 
1974 1974 1974 1974 1975 

115-1 117 107-1 110-1 108 
1974 1974 1974 1974 1975 
141 138 122 129 124 

1974 1974 1974 1974 1974 
129-4 127-4 110-4 114-3 112 
1974 1975 J975 1975 19]5 

62 62 41 45 43 
1976 1974 1974 1976 1976 
145 143 124 134 129 

1974 1974 1974 1974 1974 
31 32 29 32 32 

J978 1978 1978 1977 1978 
48 48 29 32 31 

1978 1978 1978 1977 1978 
54-22 53-21 35-9 38-10 38-10 
1981 1979 1979 1977 1979 

48 48 29 32 32 
1978 1978 1978 1977 1978 
37-8 37-6 35-4 38-1 38-1 
1978 1978 1978 1977 1978 

54-12 53-7 35-3 38-3 38-7 
1978 1978 1978 1977 1978 

MD-165 MD-048 

I 125 I 141 
1975 1975 

130 124 
1974 1974 
135 153 

1975 1975 
115-1 108 
1974 1974 

115-1 108-2 
1975 1975 

127 121 
1974 1974 

115-1 106-1 
1975 1975 

47 88 
1974 1974 

131 128 
1974 1974 

34 31 
1978 1978 

34 30 
1978 1978 

40-12 37-9 
1981 1978 

34 31 
1978 1978 
40-2 37 
1978 1978 
40-7 37-6 
1979 1978 

56-8 77-8 78-6 59-10 63-8 54-6 57-3 53-5 I Hg I 1974 I 1974 I 1974 I 1974 I 1974 I 1974 I 1974 I 1974 

* 1st Row = # of samples collected - # dropped due to changing DL. 
2nd Row = earliest year considered in trend analysis. 

, .. 
-,1.)-

r. 
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TABLE 4 (continued) 

STATION 

Parameter MD-049 MD-135 MD-052 MD-020 MD-034 MD-1l5 
111* 68 132 128 124 122 

DO 1975 1975 1975 1975 1975 1975 
BODS 149 68 126 126 123 143 

1974 1974 1974 1974 1974 1975 
146 74 139 134 130 138 

oH 1975 1975 1975 1975 1975 1975 
NH3/NH4 147-2 24 118 112-2 III 142-2 

1974 1974 1974 1974 1974 1976 
132-1 26 115-1 115-2 108-1 129 

TKN 1975 1974 1975 1974 1975 1976 
N02/N03 145 65 128 129 122 152 

1974 1974 1974 1974 1974 1974 
134 45-1 116-1 114-2 108-2 139 

TP 1974 1975 1975 1974 1975 1976 
53 ID 47 46 47 66 

TOC 1974 1974 1974 1974 1976 
141 64 128 132 130 153 

Fecal 1974 1974 1974 1974 107.1 .. .",. 10'7&:: 
.j,~/<J 

37 ID 33 38 32 36 
Cd 1977 1978 1978 107Q 

~.,,'v 
10'7'7 
J.;/II 

38 ID 33 32 32 55 
Cr - 1977 1978 1978 1978 1977 

47-12 ID 43-11 38-10 38-11 61-22 
Cu 1981 1981 1978 1981 1979 

38 ID 33 38 32 55 
Pb 1977 1978 1978 1978 1977 

43-7 ID 43-1 38 38 42-3 
Ni 1977 1978 1978 1978 1977 

47-3 ID 43-3 35-8 38-4 61-8 
Zn 1977 1978 1978 1978 1977 

70-8 21 63-7 65-7 59-8 71-5 
Ha 1974 1974 1974 1974 1974 1974 

* 1st Row = # of samples collected = # dropped due to changing Dl 
2nd Row ~ earliest year considered in trend analysis 

ID = Insufficient data fer trend analysis 
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MD-198 
139 

1975 
124 

1974 
132 

1975 
124-1 
1974 

108-1 
1975 

131 
1974 

120-2 
1975 

59 
1976 

139 
1 n'7 A 
J.;'I~ 

28 
1978 

44 
1978 

50-19 
1979 

44 
1978 
34-1 
1978 
50-8 
1978 
68-6 
1974 

r 



environment by man's activities, through wastewater facilities and by agri

cultural, residential, and stormwater runoff. In general, increasing nutrient 

concentrations are undesirable because of the potential for nuisance growth of 

aquatic vegetation and algal blooms which may in turn deplete dissolved oxygen 

and result in fish kills. 

The forms of nitrogen routinely analyzed at SCDHEC stations are ammonia 

(NH3/NH4), total Kjeldhal nitrogen (TKN) , and nitrite-nitrate nitrogen 

(N02/N03). TKN assays the amount of organic nitrogen and ammonia in a sample. 

N02/N03 measures the amount of nitrate and nitrite present in a sample. 

Nitrate is the end product of aerobic decomposition of ammonia and is a 

primary aquatic plant nutrient. Total phosphorus (TP) was measured to 

determi ne the phosphorus concent rat i on of the estuari ne system. Th is test 

includes all of the various species of phosphorus (organic, inorganic; 

dissolved. particulate) present in a sample. 

There were no consi stent trends in nutrients, some increased and some 

decreased, sometimes at the same station. At MD-070, The Cove at Mt. 

Pleasant, three of the four nutrient parameters showed significant declines. 

In the upper Ashley River station MD-049 near Magnolia Gardens showed 

significant increasing trends in all four of the nutrient parameters. There 

is no obvious explanation for these trends. Increases noted in the nutrients 

in the lower Ashley River (MO-034) are most likely due to changes in sewage 

effluents. The Charleston Public Works Plum Island wastewater treatment 

facility began discharging in the vicinity of MD-034 in 1971. Increasing 

trends in nutrient concentration are not in themselves reason for concern. 

The effects of such increases are dependent upon the magnitude of the 

increase, the resulting concentration, local hydrologic conditions, and the 

ultimate sink for the nutrient load. 

The almost universal detection of declining concentrations in heavy 

metals is actually an artifact of changes in analytical technique. Until July 
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of 1984 Flame Atomic Absorption was employed as the analytical technique for 

metals in water, without backround interference correction. Beginning in July 

1984 the technique was changed to Simultaneous Inductively Coupled Argon 

Plasma Emission Spectrometery (ICP). Since the changeover was completed all 

metals have been measured more accurately with backround interference 

correct ion. A compari son of the raw data before and after the change in 

technique shows a radical decrease in routine metals concentrations, 

presumably due to the increased accuracy resulting from backround interference 

corrections. 

During the period of transition between Flame Atomic Absorption and ICP, 

problems were discovered with the implementation of the backround correction 

for salinity interference for cadmium, chromium, and lead. It was determined 

that all of the water concentrations measured for Cd, Cr, and Pb between July 

2, 1984 and December 17, 1985 had not received appropriate back-round cor-

rections. Therefore, these data were deleted from the data set prior to the 

trend analysis. These erroneous data have also been removed from STORET. 

During the trend period the detection limits for several metals were 

lowered allowing for more accurate measurements at lower concentrations during 

the latter part of the trend period. This, coupled with the inherently 

increased accuracy of the ICP analyses with interference correction, has 

resulted in the appearance of declining trends in metals concentrations. 

However, what the data actually reflect is how the lack of backround 

corrections under Flame Atomic Absorption resulted in the overestimation of 

the actual metals concentrations. 

Water Quality Standards 

Simply because the concentration of a certain parameter shows a signifi

cant trend does not necessarily mean that the water meets acceptable water 

qual ity standards. The presence of a significant trend serves primarily to 

indicate improvement or degradation of a resource over time. 
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improvement or degradation can be evaluated by comparing the individual 

parametri c values to state water qual i ty standards or federal water quality 

cri teri a. Th is determi nes whether or not a part i cul ar water body meets its 

use classification. 

EPA criteria are generally specified as a four-day average and a one-hour 

average (USEPA, 1986) which are not to be exceeded more than once every three 

years. At the majority of the Charleston Harbor stations, samples for 

ana 1 ys is are collected as s i ngl e grab samples once per month, quarter, or 

year, depending on the parameter. For this reason it was considered inappro

priate to compare this single grab sample to the four-day average criterion. 

Therefore, when comparing the concentration of parameters in Charleston Harbor 

waters to EPA criteria, only the one-hour average criterion was used. The 

USFPA do~~ not d~fin~ th~ samnlina m~thod other than indicatina that it should 
~-- ... ---- -._- --- .. -- ---- -----r----.., --------- ------ ------ ------------." ------

be "representative". The grab sample method is considered to be represen-

tative for the purpose of indicating excursions relative to criteria. 

The USEPA heavy metals criteria are based on the acid soluble fraction of 

meta 1 sin water, although there is no USEPA accepted anal yt i ca 1 method for 

ac i d sol ub 1 e metals anal ys is. The anal ys is used by SCDHEC measures tot a 1 

metal concentration. This is a more conservative approach from a publ ic 

hea 1 th standpoi nt, as total metal concentration is always greater than the 

acid soluble fraction. This approach estimates worst case conditions, with 

the result of detecting criteria than if only the 

acid soluble fraction were measured. However, it guarantees that any 

concentrations measured below the criteria value are definitely safe. Many 

excursions beyond the criteria were noted (Table 5). Zinc, nickel, and lead 

exhibited the highest incidence of excursions. Copper also had a high 

frequency of values above the criterion. However, these data also reflect the 

effect of the change in analytical methodology when the number and percentage 

of criteria excursions since the ICP technique was initiated are considered. 
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Ashlev River 

Cooner River 

Wando River 

Charleston Harbor 

TABLE 5. SUMMARY OF CHARLESTON HARBOR HEAVY METALS 
CONCENTRATIONS EXCEEDING USEPA CRITERIA 1974 - 1987 

Nickel Zinc 
Criteria (75 uo/ll (95 ua/l 1 

Since Since 
Station Total ICP Total ICP 

# EXC.* 13 0 18 1 I MD-049 N 
% 

44 
30 

17 48 17 
6 

# EXC. 0 
MD-135 N 5 

% 0 
# EXC. 24 

MD-052 N 43 
% 56 

# EXC. 26 
MD-020 N 39 

% 67 
# EXC. 25 

MD-034 N 39 
% 64 

# EXC. 3 
MO-044 N 36 

% 8 
.. -... ...,;;; --II HC 1? 

MD-045 N 39 
% 31 

# EXC. 19 
MD-046 N 40 

% 48 
# EXC. 15 

MD-047 N 37 
% 41 

# EXC. 24 
MD-115 N 42 

% 57 
# EXC. 23 

MD-198 N 37 
4'. &::? 
'" .... 

# EXC. 25 
MD-071 N ':lO .. ... ., 

% 64 
# EXC. 25 

MD-070 N 39 
% 64 

# EXC. 25 
MD-165 N 40 

% 63 
# EXC. 26 

MD-048 N 39 
% 67 

* # EXe. = Number of Excursions 
N = Number of Samples 
X = Percent of Excursions 
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o 38 
0 0 0 
5 5 5 
0 0 0 
0 14 3 

18 43 18 
0 33 17 
1 9 0 

14 39 14 
7 23 0 
0 12 1 

14 39 14 
0 31 7 
0 10 2 

14 36 14 
o 28 14 
- .... -n 'U n 

14 73 14 
0 47 0 
0 41 1 

14 74 14 
0 55 7 
0 14 3 

14 37 14 
0 38 21 
1 32 2 

14 61 14 
7 52 14 
0 33 0 

13 70 13 
n Jf7 n .. "T' .. 
1 18 1 

lJf ':lO lJf 
'&"T ... ~ .&"T 

7 46 7 
1 7 0 

14 39 14 
7 18 0 
1 8 0 

14 40 14 
7 20 0 
1 11 2 

14 39 14 
7 28 14 

Cadmium 
(43 ua/l 1 

Total 
0 

30 
o 
0 
0 
0 
1 

33 
3 
2 

39 
5 
1 

33 
3 
0 

30 
o 
n -33 
0 
1 

35 
3 
1 

31 
3 
0 

36 
0 
2 

31 
&:: .. 
2 

':l':l ...... 
6 
1 

33 
3 
0 

34 
0 
0 

33 
0 

Since 
ICP 

0 
8 
o 
0 
0 
0 
0 
8 
0 
0 
8 
0 
0 
8 
0 
0 
8 
o 
n -8 
0 
0 
8 
0 
0 
8 
0 
0 
8 
0 
0 
7 
n .. 
0 
0 ... 
0 
0 
8 
0 
0 
8 
0 
0 
8 
0 
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TABLE 5 (continued) 

Ashley River 

CooDer River 

Wando River 

Charleston Harbor 

Chromium 
Criteria 1100 uo/l 

Since 
!station Total ICP 

# EXC.* 0 0 
MD-049 N I 39 8 

% 0 0 
# EXC. 0 0 

MD-135 N 0 0 
% 0 0 

# EXC. 0 0 
MD-052 N 33 8 

% 0 0 
# EXC. 0 0 

MD-020 N 39 8 
% 0 0 

# EXC. 0 0 
MD-034 N 33 8 

% 0 0 
# EXC. 1 0 

MO-044 N ~o 8 
% o 

" ~"v. ... n ... 
MD-045 N 67 8 

% 0 0 
# EXC. 0 0 

MD-046 N 69 8 
% 0 0 

# EXC. 0 0 
MD-047 N 31 8 

% 0 0 
# EXC. 0 0 

MD-115 N 55 8 
% 0 0 

# EXC. 0 0 
MD-198 N 64 7 

01 n n 
/0 u U 

# EXC. 0 0 
•• n "." .. .,., 0 
rJU-U/.l ., .,., 0 

% 0 0 
# EXC. 0 0 

MD-070 N 33 8 
% 0 0 

# EXC. 0 0 
MD-165 N 34 8 

% 0 0 
# EXC. 0 0 

MD-048 N 33 8 
% 0 0 

* # EKe. = Number of Excursions 
N = NLllber of S~les 
X = Percent of Excursions 
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CODDer Lead Mercury 
2.9 ua/l 140 ua/l 2.1 uo/l 

Since Since Since 
Total ICP Total ICP Total ICP 

1 0 11 0 1 0 
48 17 39 8 71 17 
2 0 28 0 1 0 
0 0 0 0 2 0 
5 5 0 0 21 5 
0 0 0 0 10 0 
1 0 23 0 2 0 

43 18 33 8 63 17 
2 0 70 0 3 0 
2 0 28 0 7 0 

39 14 39 8 66 12 
5 0 72 0 11 0 
1 0 24 0 5 0 

39 14 33 8 60 12 
3 0 73 0 8 0 
2 1 4 0 1 0 

36 14 30 8 58 11 
6 7 13 o 2 ~I Q 1 n 4 - . ... .. - -

73 14 67 8 95 12 
12 7 52 0 4 0 
7 0 54 0 5 0 

74 14 69 8 99 12 
9 0 78 0 5 0 
2 0 16 0 4 0 

37 14 31 8 61 11 
5 0 52 0 7 0 
6 0 39 0 1 0 

61 14 55 8 71 13 
10 0 71 0 1 0 
6 0 56 0 3 0 

70 13 64 7 89 10 
n n 00 n '2 n 
:I U gg " ~ " 7 1 25 0 5 0 

.,n 1A .,., 0 t:.A ,., 
,;):1 .l't ~~ g ""' ~(,. 

18 7 76 0 8 0 
4 0 24 0 4 0 

39 14 33 8 55 10 
10 0 73 0 7 0 
3 0 24 0 6 0 

40 14 34 8 57 12 
8 0 71 0 11 0 
6 1 24 0 4 0 

39 14 33 8 55 12 
15 7 73 0 7 0 



With the implementation of backround corrections the incidence of excursions 

beyond the heavy metals criteria have decreased quite radically, both in 

actua 1 numbers and in percentages. A 1 though the capabil i ty to measure high 

concentrations of metals remains, the frequency of high values has decl ined 

drastically. 

A T-test comparison of the individual station means for each heavy metal 

wi th the appropri ate overall means for all mari ne di stri ct (MD) stations in 

the SCDHEC ambient monitoring network combined was conducted for the period of 

1974 through 1987. This comparison (Table 6) showed several mean concen

trat ions in the Harbor to be elevated re 1 at i ve to the other MD stat ions. 

Metals concentrations greater than 90 percent of all metal samples collected 

at all MD stations were common. In Table 6 only metals showing significantly 

elevated concentrations 

(Appendix !) 2W"A li<:tAn _. _ I' otI"'''''''. .411 nt hoY' mo+" 1 r w"""."" n"+ ro ~,. .. ~ ~l' ......... +'" "', "'" ..... "'..... "'rll' V'-lIliiiiol III"''''UI~ ft .... l .... IV"" .-,I~IIII \..GII"'IJ Clcval"CU UI 

did not have values beyond the ~inetieth percentile. Lead was the metal with 

the greatest number of significantly elevated mean concentrations, although it 

was not the metal with the greatest frequency of values beyond the ninetieth 

percentile. Mean heavy metal concentrations greater than overall MD station 

means were also detected for cadmium, chromium, copper, and nickel. The 

number of values in excess of the ninetieth percentile for all MD stations was 

not a good predictor of which metals had a significantly elevated mean 

concentration. 

A similar comparison using only Harbor and MD station data collected 

since the beginning of ICP analyses did not detect any instances of metals 

concentrations significantly greater in the Harbor than at all MD stations 

combined. Again using only data collected since the beginning of ICP 

analyses, no values for cadmium, chromium, or lead, occurred beyond the nine

tieth percentile of all MD stations combined. Values in excess of the nine

tieth percentile did occur for nickel, zinc, copper, and mercury (Table 7). 
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Station 

ASHLEY RIVER 
MD-049 

TABLE 6. SUMMARY OF METALS DATA COMPARISONS 
CHARLESTON HARBOR AND SCDHEC MARINE 

AMBIENT MONITORING STATIONS 

Station 
Parameter Means 
Greater than 
Pooled Mean 

Station 
Mean _ 

(ug/ll a 

Station 
Parameters 
Exceeding 
Pooled _ 

90th-%ILEa 

Ni 
Zn 
Cd 
Cu 
Hg 

# of Values 
Exceeding 
Pooled L 

90th-%ILEu 

2/44 
2/48 
3/30 
1/48 
3/71 

MD-135 Cd p<O.OOOI 23.60 Cd 5/5 
Cr p<O.OOOI 442.00 Cr 5/5 

Hg 5/21 
------------------------------------------------------------------------------

MD-052 Ni 4/43 

MD-020 

MD-034 

COOPER RiVER 
MD-044 

MD-045 

Zn 4/43 
Cd 2/33 

Pb p=0.0218 240.91 Pb 3/33 

Cd p=0.0348 
Cr p=0.0284 
Pb p=0.005 

Pb p=0.0078 

Cu p=0.0086 

14.51 
92.56 

251.80 

253.03 

74.38 

Hg 7/63 

Ni 
Cd 
Cr 
Pb 
Hg 

Ni 
Zn 
Cd 
Pb 
Hg 

Zn 
Cr 
Hg 

Ni 
Zn 
Cd 
Cr 
Cu 
Pb 
Hg 

6/39 
9/39 
6/39 
4/39 

10/66 

6/39 
3/39 
2/33 
3/33 
8/60 

2/36 
1/30 
3/58 

2/39 
7/73 
2/33 
1/67 
1/73 
3/67 
8/95 

a. Pooled marine station means and ninetieth percentile values appear in 
Appendix 1. 

b. Listing is read as: # of values/# of samples collected. 
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TABLE 6 (Continued) 

Station 

Station 
Parameter Means 
Greater than 
Pooled Mean 

COOPER RIVER (continued) 
MD-046 

MD-047 

Cu p=0.0314 
Pb p<O.OOOI 

Station 
Mean 

(ug/ll a 

72.70 
281.16 

Station 
Parameters 
Exceeding 
Pooled 

90th-%il ea 

Ni 
Zn 
Cd 
Cr 

Pb 
Hg 

Ni 
Zn 
Cd 
Pb 
Hg 

# of Values 
Exceeding 
Pooled 

90th-%il eb 

5/40 
5/74 
4/35 
1/69 
0/74 
8/69 

14/99 

3/37 
5/37 
2/31 
1/31 
5/61 

------------------------------------------------------------------------------
WANDO RIVER 

MO-115 

Pb p=0.0168 

MD-198 

Cu p=0.0258 
Pb p<O.OOOI 

CHARLESTON HARBOR 
MD-071 Ni p-0.0002 

MD-070 

Pb p<O.OOOI 

Ni p=0.0006 

Pb p<O.OOOI 

214.91 

73.14 
276.56 

156.92 

299.70 

153.59 

301.82 

Ni 
Zn 
Cd 
Cr 
Pb 
Hg 

Ni 
Zn 
Cd 
Cu 
Pb 
Hg 

Ni 
Zn 
Cd 
Cr 
Pb 
Hg 

Ni 
Cd 
Pb 
Hg 

8/42 
7/61 
2/36 
1/55 
1/55 
2/71 

6/37 
7/70 
3/31 
1/70 
5/64 
6/89 

8/39 
3/39 
3/33 
1/33 
4/33 
7/64 

11/39 
2/33 
6/33 
8/55 

a. Pooled marine station means and ninetieth percentile values appear in 
Appendix 1. 

b. Listing is read as: # of values/I of samples collected. 
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TABLE 6 (Continued) 

Station 
Parameter Means 
Greater than 

Station Pooled Mean 

CHARLESTON HARBOR 
MD-165 

MD-048 

Pb p=0.0222 

Pb p=0.0306 

Station 
Mean 

Cug/n a 

239.70 

236.36 

Station 
Parameters 
Exceeding 
Pooled 

90th-%ilea 

Ni 
Zn 
Cd 
Pb 
Hg 

Ni 
Zn 
Cd 
Pb 
Hg 

# of Values 
Exceeding 
Pooled 

90th-%il eb 

6/40 
1/40 
2/34 
4/34 

II/57 

4/39 
4/39 
2/33 
3/33 
7/55 

a. Pooled marine station means and ninetieth percentile values appear 
in Appendix 1. 
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TABLE 7. NUMBER OF METALS VALUES GREATER THAN 
90th-%ILE FOR ALL MO STATIONS SINCE ICP 

I ASHLEY RIVER 

Station Ni Zn Cu H9 

I MO-049 1/17* 3/17 
MO-135 2/5 
MO-052 2/18 3/18 3/17 
MO-020 1/14 
MO-034 1/14 1/14 

-------------------------------------------------------------------------
COOPER RIVER 

WANOO RIVER 

MO-044 
MO-045 
MO-046 
MO-047 2/14 

2/14 

1/14 
3/14 

1/14 
1/14 1/14 

3/12 
1/11 

Mn_ 111; ':l/1 A ? 11 A 1 '1., 

I MD- i98 2ii3 lii3 iiia I 
----------------~~~~============--===----------------- ------------------

CHARLESTON HARBOR 

MO-07l 
MO-070 
MO-165 
MO-048 

2/14 
2/14 
1/14 
1 14 

1/14 1/14 

2 14 

* Listing is read as: # of values/# of samples collected. 
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When looking at the number and percentage of criteria excursions, 

significantly elevated mean concentrations, and the number of values beyond 

the ninetieth percentiles over the period under review one might conclude that 

there is a serious metals contamination problem in the Harbor and nearby 

waters. Looking at only the data collected since the initiation of the ICP 

procedure the absolute number of criteria violations and values beyond the 

ninetieth percentile decreases dramatically. Since ICP analyses began, none 

of the heavy metals exhibits concentrations significantly greater than the 

other MD stations. Since ICP the percentages of excursions are much lower 

than those observed for the entire date range examined. This appears to be 

largely due to the addition of corrections for backround salinity interference 

which results in lower total metals concentrations. This also indicates that 

under Flame Atomic Absorption were 

artificially inflated by backround interference. Because of the relatively 

small number of individual measurements since the beginning of ICP analysis a 

single excursion beyond criteria causes a large percentage of violations. 

The zinc data since the beginning of ICP analysis requires additional 

discussion. Although the number of excursions dropped noticeably since the 

initiation of ICP analysis, stations MD-052, MD-044, MD-047, MD-115, and 

MD-048 have shown more than one excursion beyond the criterion in less than 

three years. Three years in USEPA's best scientific judgement of the average 

amount of time it will take an unstressed system to recover from a pollution 

event in excess of the criterion. A stressed system would require more time 

for recovery. However, the USEPA (1986) states that "The res i 1 i ence of 

ecosystems and their ability to recover differ greatly, however, and site

specific criteria may be established if adequate justification is provided." 

SCDHEC monitoring data has historically indicated that zinc levels in 

South Carolina waters are elevated relative to USEPA criteria. This appears 

to be a statewide phenomena in both fresh and salt waters. These levels do 

-25-
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not adversely affect state fisheries, which suggests that these levels are the 

result of long-term local conditions to which the fauna are adapted, as 

opposed to point-source pollution events. The point to note is that these 

zinc concentrations do not seem to originate from a source that can be 

regulated by NPDES discharge permits, but rather may be the result of natural 

conditions in the state. There is not any data which suggest that these zinc 

concentrations are adversely affecting local fauna. 

Although the data collected prior to the initiation of ICP analysis were 

not corrected for backround interference , all data at all MD stat ions were 

being collected and analyzed the same way, so the measured concentrations 

should be comparable. However, this data from some of the Harbor stations 

showed significantly elevated concentrations of some metals relative to all MD 

stations. The data collected since the initiation of ICP analysis indicate 

that this This may be due to improved waste handling 

and increased awareness by local dischargers resulting from the institution 

and enforcement of NPDES permits by SCDHEC. The number of excursions beyond 

criteria are presently at acceptable levels, and none of the Harbor stations 

exhibit mean heavy metals concentration greater than what is seen at other MD 

stations. 

Most of the stations considered are Class SC, which requires that no 

dissolved oxygen values should be less than 4.0 mgil (SCDHEC, i985). The two 

uppermost stations that were considered on the Ashley River indicated that 

dissolved oxygen (DO) was below the State standard for greater than ten 

percent of the samples collected during this time period (Table 8). MD-135 is 

a secondary station, so samples are only collected during the summer months 

when water temperatures are high, which results in lower DO concentrations. 

This accounts for the relatively high percentage of excursions beyond the 

standard. However, the absolute number of excursions is still very high 

relative to all of the other stations. 
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CooDer River 

TABLE 8. SUMMARY OF CHARLESTON HARBOR DO, pH, BACTERIA 
AND TP CONCENTRATIONS EXCEEDING STATE STANDARDS 

I'IU-l~;;J 

MD-052 

MD-020 

MD-034 

MD-044 

MD-045 

I MD-046 

MD-047 

OR USEPA RECOMMENDATIONS 1974-1987 

, E~C'*I 

, E~C. I 
n , 

, EXC. 
N , 

, EXC. 
N , 

, EXC.* 
N , 

, EXC. 
N , 

, EXC. 
N , 

, EXC. 
N ., .. 

, EXC.* 
N , 

Diss. 
Oxygen 
<4.0 

" .. vo 
13 
2 

133 
2 
1 

128 
1 
1 

124 
I 

2 
119 

2 
0 

139 
_0 
1 

139 , 
• 
1 

12~ 

vv 
0 
5 

128 
4 
4 

123 
3 
4 

118 
3 

4 
114 

4 
3 

119 
~. 
1 

120 , 
• 
5 

117 
4 

Fecal 
Colt. Total 
Bact. P 

> 2000 > 0.1 

I~ 

0 
3 

141 
2 
2 

150 
1 
2 

143 
1 

0 
139 

0 
0 

160 
0 
o 

159 
" 
0 

140 
0 

131 
137 
96 
40 .. " 'tv 
87 
63 

1~~ 
44 

122 
36 
30 

116 
26 

21 
115 

18 
32 

150 
21 
31 

150 
." 
L 

23 
115 
20 

Charleston Harbor 

Wa 

, EXC. 
MD-071 N , 

, EXC. 
MD-070 N , 

, EXC. 
MD-165 N , 

, EXC. 
MO-048 N 

~ 

12 

1~~ 
5 

122 .. 
1 

125 
I 
2 

142 
1 

Dissolved 
Oxy en 

3 
118 

3 
2 

119 
2 
3 

121 
2 
3 

136 
2 

<4.0 < 5.0 

, EXC.* 3 
MD-115 N 122 

MD-198 

17 
122 

1 
97 

*, EXC. • Number of Excursions 
N • Number of Samples 
, • Percent Excursions 

1 44 
151 120 

1 37 
0 33 

141 119 
0 28 
0 23 

143 120 
0 19 
1 27 

14~ 114 
24 

I Fecal 
r .. l~ I T .. + .. l 
VVI' • IV".' 
Bact. P 

> 400 > 0.1 

4 35 
159 139 

n 



Station MD-049 was one of only two stations which showed no significant 

trend in BOD concentration during the time period examined. Mean biochemical 

oxygen demand (BOD) at MD-049 was significantly greater than the mean BOD for 

all MD stations combined, with many values beyond the ninetieth percentile for 

all MD stations (Table 9). Since BOD is a measure of the oxygen required for 

the decomposition of carbonaceous matter in the water, it is a probable cause 

of the frequent DO excursions (Table 8). BOD is frequently high in wastewater 

treatment plant effluents, but it also may arise from a variety of nonpoint 

sources carri ed to the stream through runoff, i. e., decayi ng marsh grass, 

organi c fert i 1 i zers, etc. Station MD-049 is not far from Eagl e Creek, the 

receiving stream for the City of Summerville treatment plant. There is also a 

great deal of drainage from swampland and agriculture in this vicinity. 

In the Ashley River the number of DO eXCUis;ons below standards decreases 

dramatically downstream. In fact, the next two stations on the Ashley, nO-052 

and MD-020, both showed significant increasing trends in dissolved oxygen 

concentration. All stations downstream of MD-049 showed very few BOD values 

above the ninetieth percentile for all MD stations combined. 

The only other C1 ass SC stat i on showi ng a cons i derab 1 e percentage of 

excursions below the State DO standard was MD-071, Shem Creek at U.S. Route 

17. MD-071 showed a large number of BOD values in excess of the ninetieth 

percentile for all nD stations, although the mean was not significantly 

greater than the mean for a liMO stations combi ned. MO-071 is also near a 

marshy area, but the station is also very near several restaurants that 

feature fresh seafood off10aded daily from private fishing boats. The 

maintenance of these vessels and the sorting and off10ading activities could 

concei vab1y contri bute to DO dep1 etion in a very 1 imited area, but thi s 

supposition cannot be addressed by SCDHEC trend monitoring data. 

The Wando Ri ver is a C1 ass SB ri ver. The C1 ass SB DO standard, in 

addition to stating that no value shall be below 4.0 mg/1, also states that 
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Station 

ASHLEY RIVER 

MD-049 

MD-135 

MO-OS2 

MD-020 

MD-034 

TABLE 9. SUMMARY OF NUTRIENT AND BOD DATA COMPARISONS 
CHARLESTON HARBOR AND SCDHEC MARINE 

AMBIENT MONITORING STATIONS 

Station 
Parameter Means 
Greater than 
Pooled Mean 

TKN p=O.OOOl 

N02/N03 p<O.OOOl 
TP p<O.OOOl 
BOD p<O.OOOl 

Station 
Mean 

{mg/ll a 

1.269 

0.259 
0.420 
2.773 

TP p<O .0001 0.211 

Station 
Parameters 
Exceeding 
Pooled 

90th-%ILEa 

800 

# of Values 
Exceeding 
Pooled 

90th-%ILEb 

22/135 
13/143 
48/148 

107/137 
25/157 

1/26 
2/24 
6/66 
7/46 
4/75 

2/121 
9/124 
4/134 
7/122 
4/137 

3/123 
12/120 
5/137 
3/122 
3/143 

6/116 
14/119 
1/130 
4/116 
A 11 ':ll:; 
~I "'."." 

a. Pooled marine station means and ninetieth percentile values appear in 
Appendix 1. 

b. Listing is read as: # of values/I of samples collected. 
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Table 9 (continued) 

Station 

COOPER RIVER 

MD-044 

MD-045 

MD-046 

Station 
Parameter Means 
Greater than 
Pooled Mean 

Station 
Mean 

(mg/l)a 

Station 
Parameters 
Exceeding 
Pooled 

90th-%ILEa 

TKN 

~~3~~~4 nU2' NU3 
TP 
Dnn UUU 

# of Values 
Exceeding 
Pooled 

90th-%ILEb 

5/110 
1/117 

10/128 
6/115 
3/137 

3/131 
9/151 
5/161 
2/150 
2/145 

6/135 
13/146 

r 11~1 
OJ/ ~u~ 
2/150 
.., '1 6.r 1/ ~ .. g 

------------------------------------------------------------------------------
MD-047 4/112 

10/115 
5/131 
3/144 

------------------------------------------------------------------------------
WANDO RIVER 

MD-115 

MD-198 

BOD p=0.0002 2.657 

TKN 
NH /NH -
N03/N04 
Tp2 3 
BOD 

6/129 
15/142 
4/152 
6/139 

19/150 

8/126 
16/147 
5/154 
3/142 
5/142 

a. Pooled marine station means and ninetieth percentile values appear in 
Appendix 1. 

b. listing is read as: # of values/# of samples collected. 
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Table 9 (continued) 

Station 

CHARLESTON HARBOR 

MD-07! 

MO-070 

MD-165 

MO-048 

Station 
Parameter Means 
Greater than 

Pooled Mean 

Station 
Mean 

(mg/ll a 

0.270 

Station 
Parameters 
Exceeding 
Pooled 

90th-%ILEa 

TKN 
NH3/NH4 
Nn INn • ... 2' · ... 3 
TP 
~nn ......... 

# of Values 
Exceeding 
Pooled 

90th-%ILEb 

12/116 
12/120 
2/135 
8/120 

23/152 

2/114 
11/119 
6/131 
5/119 
5/143 

5/120 
8/120 
411~? "' ---4/120 
4/14n 
'f ... -

6/116 
13/116 
3/129 
1/114 
4/136 

a. Pooled marine station means and ninetieth percentile values appear in 
Appendix 1. 

b. Listing is read as: # of values/# of samples collected. 

-31-
11 



the daily average should not be less than 5.0 mg/l. Since the trend moni

toring sampling consists of just a single grab sample it is not an accurate 

approximation of the daily average. However, to see how the trend data would 

compare with this standard, it was included for the Wando River stations in 

Table 8. 

Neither MD-llS or MD-198 fared well when compared in this fashion, al

though they did not show a great number of values below 4.0 mg/l. Mean BOD 

concentration at MD-llS was significantly greater than the mean for all MD 

stations combined, with several values above the ninetieth percentile for the 

combined MD data, which is a probable cause for low DO. BOD at MD-198 showed 

few values in excess of the ninetieth percentile and fewer DO excursions than 

MD-llS. 

DO concentrations vary daily in a regular cycle which is attributable to 

the and aquat i c vegetat i on as We 11 as 

other biological and chemical processes. Sampling several times a day to 

allow the calculation of a true daily average might result in a completely 

different picture than the examination presented here reveals. Additionally, 

excursions below standards are not considered to be standards violations when 

due to natural conditions. Whether these observed DO concentrations represent 

natural conditions for the Wando River would require additional investigation. 

It does not appear from the data gathered that flora and fauna should be 

adversely affected by the recorded DO levels. Similar naturally occurring DO 

patterns have been documented as natural DO characteristics of estuaries and 

tidally influenced areas. 

DO concentrations at all other stations look very good relative to State 

standards. Not surprisingly, BOD concentrations at these stations were well 

in line with the values observed at other coastal stations. 

The pH standard is the same for both Cl ass SB and Cl ass SC waters, 

between 6.5 and 8.5 standard units (SU). Despite the almost universal trend 
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of increasing pH values at the stations examined, there were very few 

excursions outside the standard. There are no apparent pH problems in the 

Charleston Harbor estuary based on the he SCDHEC trend monitoring data. 

The South Carol ina Cl ass SC water quality standards for fecal coli form 

bacteria states that the waters shall not exceed a geometric mean of 1000/100 

ml based on five consecutive samples during any 30 day period, nor shall more 

than 20 percent of such samples exceed 2000/100 ml duri ng such a peri od. 

Class SB standards are similar, with the difference being that the geometric 

mean should not exceed 200/100 ml and no more than 10 percent of the samples 

shall exceed 400/100 ml for an identical sampling regimen. 

Trend monitoring samples consist of a single grab sample collected once a 

month. Therefore, a strict interpretation of excursions beyond standards is 

not possible. However, these data are useful as an indication of potential 

bacteriological problem sites. The fecal coliform bacterial counts at each 

station were compared to the appropriate percentage standard; 2000 for Class 

SC stations and 400 for Class SB stations (Table 8) and annual geometric means 

were compared to the appropriate monthly geometric mean standard. 

None of the overall percentages of fecal coliform bacteria excursions was 

anywhere close to 10%. On a year-by-year basis none of the Class SC stations 

exhibited greater than 10% excursions over 2000/100 ml. Using a similar 

approach, none of the annual 

exceeded 1000/100 ml. 

I'I"..n"'ft+""';,.. nu:~~ftr 
~'li:tUIII-';:"'1 1\.0 III"'U"~ for any of the Class SC stations 

for Cl ass SC stat ions wi th more than two 

observations per year the largest geometric mean was 302/100 ml at MD-052 in 

the Ashley River in 1982 and the smallest was 5/100 ml at MD-048, Fort 

Johnson, 1987. 

On a year-by-year analysis of the Class SB stations, MD-115 did have a 

fecal col iform bacteria excursion frequency of 14% for 1980. This was the 

result of two values greater than 400 in that year, which resulted in a high 

percentage of excursions despite the fact that there were 14 bacteria samples 
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collected in 1980. These two high data values were not collected in the same 

30 day peri od. In 1 i ght of the data from earl i er years and the subsequent 

data this does not appear t be chronic problem at thlS station. 

At the Class S8 stations in the Wando River the largest annual geometric 

mean occurred at MD-198 in 1975, with a value of 48/100 ml. The smallest 

yearly geometric mean was 6/100 ml at MD-llS in 1981. None of the annual 

geometric means exceed the 200/100 ml standard. 

There are no official standards or criteria for nutrients in water. 

However, the EPA has issued recommend at ions for total phosphate phosphorus 

(TP) concentrations to limit eutrophication. These recommendations are 

directed at fresh water lakes and streams, but estuaries are mentioned briefly 

in the USEPA nutrient discussion without provision for any special recommen-

dations. As noted earlier, elevated nutrient concentrations are undesirable 

because of the potential for nuisance growth of algae and other aquatic 

vegetation. Important considerations when examining potential impacts from 

nutrients are the absolute concentration, local hydrologic conditions which 

influence the ability of plants to take root, turbidity, and the ultimate sink 

for the nutrient load. 

For water which does not flow into an impoundment the USEPA recommended 

concentration for TP to prevent accelerated eutrophication is 0.1 mg/l. The 

number of excursions beyond this recommendation at the Charleston Harbor 

stations is enormous (Table 8j. The greatest percentage and frequency of ex

cursions occurs in the upper reaches of the Ashley River. Since this is only 

a recommendation not necessarily applicable to estuarine waters and not a true 

criteria for use in evaluating water quality, it is difficult to determine the 

significance of these TP values when reviewed in the context of criteria. 

To give these numbers some meaning, it is useful to compare them to the 

other coastal mon i tori ng stat ions in the SCDHEC ambi ent mon i tori ng network 

(Table 9, Appendix 1). For the comparisons provided in Table 9, any SCDHEC 
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data generated from studies other than trend monitoring work were eliminated 

prior to analysis because many of these special studies included samples of 

effluent from wastewater treatment facilities which would significantly bias 

the mean and variance of the pooled nutrient and BOD data. 

Only the two upper Ashley River stations, MD-049 and MD-135, exhibited 

mean TP concentration significantly greater than the mean for all MD stations. 

At MD-049, 103 of the 137 concentrations measured were in the top 10 percent 

of all concentrations measured at all of the other MD stations over the same 

time period. There is no obvious reason for this large deviation from what is 

seen elsewhere along the SC coast, although phosphorus mining was conducted in 

the vicinity in years past. None of the other Harbor stations exhibit such 

large numbers of values above the ninetieth percentile. 

Station "'0-049 also exhibited mean total K..jeldahl nitrogen (TKN) and 

nitrite/nitrate concentrations greater than the mean for all other MD stations 

combined along with a high frequency of values greater than the ninetieth 

percentile. TKN is a measure of the sum of anvnonia nitrogen and organic 

nitrogen. Nitrite/nitrate nitrogen is a measure of the end product of the 

aerobic decomposition of anvnonia. 

High N02 concentrations in lakes are encountered when DO levels are low. 

Elevated N03 and anvnonia concentrations in lakes and ponds can result from the 

input of fertilizers or from plankton die-off. ~Hnh nlltr-;ant rnnrantr-~t;nnc: 
"'~I' ""'VI I~"V __ " __ ,,,,1 _ .... _ •• _ 

fish kills. High TKN levels in the absence of high ammonia concentrations 

indicates the presence of high levels of organic nitrogen, either in the form 

of d i sso 1 ved and part i cul ate metabo 1 i c wastes or as bacteri a 1 and phyto

planktonic biomass. In the upper Ashley River, low DO was indeed in evidence, 

which may be indirectly related to these elevated nutrient concentrations. 

Further study in the upper Ashley River area is needed to identify the 

possible sources of these nutrients. 
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The only other mean nutrient concentration significantly greater than the 

mean for the MD stations was ammonia at MD-071. This was also the only other 

station with a high incidence of DO excursions. The decomposition of ammonia 

to nitrate requires four atoms of oxygen, as opposed to one atom of oxygen to 

one atom of carbon for carbonaceous waste. Therefore, an area with high 

ammonia concentrations would be subject to four times the DO demand of other 

areas, which could result in lower DO levels. No explanation for the elevated 

ammonia at this station is apparent, although the commercial operations along 

Shem Creek may be a possible reason for this condition. 

The only organics detected in water at any of these stations were phenols 

(Appendix 2) at station MD-044 on 4/29/75. This single concentration of 2.2 

ug/l is the largest ever measured at any of the MD stations. It should be 

noted that phenols have only been detected 12 times total at all MD stations 

combined with values averaging 0.52 ug/l and 

value of 2.2 ug/l noted at MD-044. 

An explanation of the organics reporting procedures is in order at this 

point. In the past when a scan for base-neutral or acid extractable organics 

was conducted, only the compounds actually detected were reported and entered 

into the database. Although many other chemicals were analyzed for, there is 

no record of this fact or that they were found to be below analytical 

detection limits. It is impossible to say how many samples were actually 

measured for phenols where the concentration was below detection limits. 

Therefore, the number of observations and the means for all MD stations com

bined are meaningless. This method of reporting has recently been changed and 

presently all analyses run are being reported to the database including values 

found to be below the detection limit for the parameter being analyzed for. 

Certain pesticides, on the other hand, were specifically tested for and 

were therefore entered in the database even when the concentration was below 

detection limits. Not all stations are sampled routinely for pesticides or 
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organics. See Appendix 2 for further details. 

Sediment 

Sediment samples are collected annually at stations MD-052, MD-045, 

MD-115 and MD-048. Sediment samples were collected at some of the other 

stations on an irregular basis as part of various special studies. Due to the 

paucity of data, trend analysis on these data was considered to be 

inappropriate. 

As there are no State standards or EPA criteri a for sediments, the 

Charleston Harbor data were compared to SCDHEC sediment monitoring data from 

all MD stations for the same time period. The sediment data for all of the MD 

stations in the SCDHEC monitoring network was combined to produce a character

ization of marine sediments in South Carolina (Appendix 3). 

There were relatively few instances where station means were 

significantly greater than pooled MD station means (Table 10). Although there 

was no consistent pattern, chromium was the parameter with the greatest number 

of significantly elevated mean concentrations. Significantly greater mean Cr 

concentrations occurred at two stations in the Ashley River, MD-049 and 

MD-052, at MD-045 in the Cooper River, and at MD-198 in the Wando River. 

The significance of outlying values beyond the ninetieth percentile at 

many of the stations must be considered with caution. At stations MD-135, 

MD-020, and MD-165, all of the outlying values 

occurred in 1974 or 1975, and they 

collected at these stations. There have been many improvements in analytical 

technique and quality control and assurance since the early 1970's. 

Conditions would be expected to have changed in the dozen or so years since 

those data were collected, and, with no comparative data derived using current 

procedures, little emphasis can be placed on data collected during this 

earlier time period. 

Similarly, at the routine sediment monitoring stations (MD-052, MD-045, 
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Station 

ASHLEY RIVER 

MD-049 

MD-135 

MD-052 

MD-020 

MD-034 

TABLE 10. SUMMARY OF SEDIMENT DATA COMPARISONS 
CHARLESTON HARBOR AND SCDHEC MARINE 

AMBIENT MONITORING STATIONS 

Station 
Parameter 
Means 

Greater than 
Pooled Mean 

Cr p ... 0.035 

COD p-O.026 

Cr p·0.018 

Zn p=0.007 

Station 
Mean ~ 

(mg/kgl Q 

26.39 

71833 

22.34 

70.11 

Station 
Parameters 
Exceeding 
Pooled ~ 

90th-%ILEQ 

Phosphorus 
Cr 
Cu 
Pb 
Ni 
Zn 

Oil-Grease 
Phosphorus 

Pb 
Zn 

COD 
Oil-Grease 

Org. N 
Phosphorus 

Cd 
Cr 
Cu 
Pb 
Mn 
Zn 

p,p'DDT 
o,p'DDT 
p,p'DDE 
Chlordane 

Hg 

Cd 

Cd 

Continued on next page. 

# of Values 
Exceeding 
Pooled h 

90th-%ILEu 

2/3 
2/4 
2/4 
2/4 
2/3 
3/4 

1/1 
1/1 
1/1 
1/1 

3/12 
1/12 
2/10 
3/11 
3/14 
1/14 
6/14 
4/14 
1/3 

7/14 
1/12 
1/12 
2/12 
1/3 

1/13 

1/1 

1/1 

a. Pooled marine station means and ninetieth percentile values appear in 
Appendix 3. 

b. listing is read as: # of values/I of samples collected. 
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Table 10 (continued) 

Station 

COOPER RIVER 

MD-044 

Station 
Parameter 
Means 

Greater than 
Pooled Mean 

Station 
Mean 

(mg/kgl a 

Station 
Parameters 
Exceeding 
Pooled 

90th-%IUa 

COD 
Cu 
Zn 
Hg 

# of Values 
Exceeding 
Pooled 

90th-%ILEb 

1/1 
1/1 
1/1 
1/1 

MD-045 COD 1/11 
Oil-Grease 2/12 

Org. N 1/13 
Phosphorus 1/15 

Cd 1/16 
Cr p=0.0002 26.52 Cr 5/16 

Cu 7/16 
Pb 1/16 
Mn 1/2 
Ni 2/13 
Zn 5/15 

p,p'DDD IllS 
p,p'DDE 2/15 

Hg 3/16 
------------------------------------------------------------------------------
MD-046 Phosphorus 1/3 

MD-047 

p,p'DDD 1/4 

COD 
Oil-Grease 
Org. N 

Ni 

1/1 
1/1 
1/1 
1/1 

a. Pooled marine station means and ninetieth percentile values appear in 
ftftft"' .. ,I':" ., n..,..,CIlU.A J. 

b. listing is read as: # of values/# of samples collected. 
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Table 10 (continued) 

Station 

WANDO RIVER 

MD-115 

MD-198 

CHARLESTON HARROR 

MO-071 

MD-070 

MD-165 

MD-048 

Station 
Parameter 
Means 

Greater than 
Pooled Mean 

Cr p=O.017 

Station 
Mean 

(mg/kgl a 

30.00 

Station 
Parameters 
Exceeding 
Pooled 

90th-%ILEa 

Oil-Grease 
Org. N 

Phosphorus 
Cu 
Pb 
Zn 

PCBs 
Hg 

Phosphorus 
Cr 
Cu 

Nn ~~nTM~NT ~dMDI ~~ 
,. __ .. -.11 ...... ""' •••• 1 .... "'" 

NO SEDIMENT SAMPLES 

Mn 
Zn 
DDT 

Dieldrin 

COD 
Oil-Grease 

Cr 
Cu 
Pb 
"7-
LII 

p,p'DDD 

# of Values 
Exceeding 
Pooled 

90th-%ILEb 

2/11 
1/10 
2/13 
4/13 
2/13 
4/13 
1/13 
1/13 

1/3 
1/3 
1/3 

1/1 
1/1 
1/1 
1/1 

1/12 
1/12 
1/13 
1/13 
1/13 
1 11 ~ 
J.t J..) 

1/12 

a. Pooled marine station means and ninetieth percentile values appear in 
Appendix 3. 

b. Listing is read as: # of values/# of samples collected. 
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MD-115, and MD-048) many of the outliers occurred in the early 1970's and are 

respons i b 1 e for the high mean values for those parameters. A 1 so, SCOHEC 

sediment samples are collected as single grab samples, with no replicates and 

no compositing, therefore, a great deal of variability in the measured 

concentrations from year to year at individual stations would be expected. At 

the routine sediment monitoring stations, generally the number of outlying 

values was small relative to the total number of samples collected. 

At station MD-045 in the Cooper River, the concentration of mercury for 

82/03/19 is reported as 29.00 mg/kg. This is the highest value reported at 

any of the MD stations. The next highest sediment mercury concentration at 

MD-045 was 0.4 mg/kg. Parameter distributions in sediment are very patchy, 

depending upon the composition of the sediments. Such variability in sediment 

is not unusual or surprising. In general, copper and zinc are the parameters 

showing the greatest frequency of high concentrations. Very few instances of 

elevated pesticides, PCBs or other organic contaminants were indicated. 

SUMMARY 

Improvements in vari ous water qual i ty parameters were detected between 

1974 and 1987 at several of the fifteen Charleston Harbor monitoring stations 

considered in this report. Part of the improvement may be attributable to 

increased control of point source discharges through the NPDES permitting 

system. Changes in analytical technology, along with the institution of 

backround interference correct ions 7 have resul ted in increased accuracy of 

measurement for several parameters of interest, resulting in a more exact 

picture of conditions in the estuary. 

In particular, concentrations of nickel, cadmium, chromium, lead, copper, 

zinc, and mercury in the Harbor waters appear to have been over estimated 

under the old analytical procedures. This resulted in apparent, almost 

universal, declining trends in heavy metals concentrations, which were mainly 

a reflection of the increased accuracy of the new analytical system and its 
... 
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backround corrections. The trends that were detected are actually an artifact 

of the improved analytical accuracy which may have obscured or exaggerated any 

real environmental changes. 

Comparative data from all marine stations in the SCOHEC ambient 

monitoring network indicate that real changes have occurred in the 

concentrat ions of these metal sin the Harbor re 1 at i ve to the other coastal 

stations. In the past concentrations of these heavy metals had been higher in 

Charl eston Harbor than other coastal areas. Con cent rat ions of these metals 

are no longer elevated above levels seen at other SCOHEC monitoring stations 

in the marine environment. likewise, the number of excursions beyond USEPA 

criteria for these heavy metals have greatly declined over the period 

examined, due to the increased accuracy of new analytical techniques. The 

routine heavy metals analyses indicate that these metals concentrations are 

not unusually high. Until the USEPA establishes procedures for acid soluble 

~'la 1 yt i ca 1 methods for metals determi nat ion, SCOHEC wi 11 cont i nue to employ 

the more conservative total metals analytical procedures. 

Fecal col iform bacteria and five-day biochemical oxygen demand (BOD) 

showed widespread significant decl ines in the Harbor system. These changes 

may be partially due to improved controls on point source discharges. Fecal 

coliform bacteria appear to be meeting State standards at all stations 

examined. BOD was elevated at only two stations, the uppermost Ashley River 

station and the uppermost Wando River station. A higher rate of dissolved 

oxygen excursions were associated with these two stations relative to the 

other stations examined. Although the mean BOD was not significantly greater 

in Shem Creek, several occurrences of dissolved oxygen violations was also 

noted near the mouth of Shem Creek. Compared to State standards, dissolved 

oxygen was acceptable at all other stations examined. 

There was an almost un;versal trend for increasing pH at the stations 

examined, with values within State standards at all stations examined. 

-42-

.. .; 



Nutrient levels were highly variable throughout the estuary system with 

no clear-cut patterns. The upper Ashley River exhibited several significantly 

elevated nutrient parameters. Ammonia concentrations were significantly 

greater at Shem Creek than at the other SCDHEC marine monitoring stations. 

The only organic chemical detected at any of the Harbor estuary stations 

was phenol in the Cooper River below the mouth of Goose Creek. This compound 

was only detected once, but was the highest concentration detected at any 

marine station during the period considered. This does not appear to be a 

chronic situation. 

In sediments, chromium appeared as the parameter that most frequently had 

mean concentrations greater than other DHEC ambient marine monitoring 

stations. Very few pesticides or other organic compounds were detected in the 

sediments from the Charleston Harbor stations. 

In general, the parameters which have been routinely monitored in 

Charleston harbor have shown great improvements since the initiation of the 

NPDES permitting system. Water quality is presently meeting appropriate State 

standards and USEPA criteria at the majority of the stations examined. 

As a result of this data review several special studies are being 

planned for development and/or implementation during FY 1990. Two cooperative 

studies of the main Harbor area have been discussed with the USEPA, Athens, 

GA. Both stud i es will take advantage of new techn i ques developed by the 

USEPA. The first study, which has already been approved, is a nutrient study 

of the Harbor. In addition to the standard measurement of nutrient 

concentrations around the Harbor, this study will utilize Algal Growth 

Potential Test (AGPT) procedures developed for the marine environment. 

Standard nutrient analyses measure the total concentration of a particular 

nutrient in the water sample. But not all of the measured concentration is in 

a form that is directly biologically available. Since the objectionable 

aspect of elevated nutrient levels is the potential aquatic plant population 
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response, just what effect will the observed nutrient concentration have on 

aquatic plant growth? The AGPT analysis assays the amount of biologically 

available nutrients in a sample by measuring the growth of algae inoculated 

into the sample. This provides a more accurate appraisal of the impact of the 

observed nutrient levels than just looking at the total concentrations. The 

intent of this investigation will be to establish baseline AGPT data for use 

in evaluating current growth information and determine predictions of future 

trends. 

The second proposed joint SCDHEC/USEPA venture for Charleston Harbor is a 

more thorough investigation of sediment constituents. The approach for this 

study will begin by examining bathymetric data for the Harbor to identify 

areas where sediment is settling out. These areas have the potential for 

showing the greatest contaminant concentrations. The USEPA has been working 

to develop a shipboard sampling and analysis system. If the technology is 

available, initial contaminant screening will be accomplished using this 

equipment. Subsequent samples to be analyzed for a wider range of 

contaminants will be collected from selected sites based upon the results of 

the initial screening. 

Additional sampling will be conducted in the upper Ashley River, 

specifically to address the elevated nutrients and chronic low dissolved 

underway to include AGPT testing as part of this 

A spec i a 1 study of Shem Creek is also planned to invest i gate the low 

dissolved oxygen, and elevated biochemical oxygen demand and ammonia concen

trations observed in this data review. 

A 1 though the parameters that have been sampled cont i nuous 1 y over th is 

period show great improvement and little cause for concern, new chemicals are 

becoming more widespread in use and occurrence in the environment. Concern is 

being expressed over the potential health impacts of organic solvents, 
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polycyclic aromatic hydrocarbons (PAHs), pesticides, organotins, and arsenic. 

While arsenic is a single element, all of the others mentioned refer to 

classes of contaminants, which together represent literally hundreds of 

specific individual compounds. For many of these compounds there are no USEPA 

accepted analytical procedures. For the majority of these compounds there are 

no USEPA criteria because there is insufficient data to fully evaluate their 

potential health effects. 

Discussion has been undertaken with the Division of Analytical Services 

to determine which compounds are of the greatest concern and which ones and 

how many can be economically added to the ambient monitoring program. 

Accompanying this discussion will be a general review of current parametric 

coverage and sampling procedures employed in the trend monitoring program, a 

review which is an ongoing part of the program. 
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APPENDIX 1 

SUMMARY OF METALS, NUTRIENT AND BOD DATA 
POOLED FOR ALL SCDHEC MARINE STATIONS 

1974 - 1987 
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01067 01D92 
DUE NICKEL llNC 
fROM HI.TOTAL IN. TDt 

10 UG,L UG,L 

, '00'00 PC 1l 1050.0. 60.0000 80.0000 
PC llI090.0' 200.000 200.000 
t4UMllLR 1630 177. 
"'.XIMUM 920.000 3000.00 
-foIINIMUH 50.0000 1.00000 
"E.AN 105.53' 112.73. 

'.199'9'9 

m.( I f.E lR If. VAL DA n 89'10'30 

00665 
CAtE PHOS-tOl 
fR[lM 

to MG'L P 

"OO,CO PCtlI050.0'.0799999 
PCllIOVO.O' .2'0000 
NUM~LR 6337 
MAXIMUM 5.80000 
MINIMUM .020000D 
"'E.AN .127556 

00310 
8010 

5 DAY 
MG'L 

1.9000ClI 
•• OOOOCII 

85Ui 
3V.0001l1 

.0500001l1 
2.283811 

01027 0103. 01D1~2 
CADMIUM CHROMIUM COPPEll 
CD.tOt CR. TOt CU.TO!J 

UG,L UG,L UG'iI .. 

10.0000 50.0000 &0.011100 
10.0000 &0.0000 100.11100 

14'" 1&8. I'n. 
78.0000 1.00.00 3.0.11100 
10.0000 ID .0000 50.011100 
11 •• 87. 5'.1351 66.1 :r71 

-- - -- - .-- -.~'-- - -- -- - -

GROSS ANALYSIS 

01051 71900 0062~i 0061D 00630 
LEAD MERCURY TOT KJI~L •• Hl·NH' - N02r.N03 
PB.TOT HG.tOtAL N .. tOTAL N-101AL 

UG'L UG'L MG'L MG'L MGIL 
, 

70.0000 •• 00000 .7500ClO .110000 .081»9999 
.60.000 1.25000 1.6701.0 •• 10000 .270000 

US. 2965 51." 5.72 79" 
990.000 31.5000 22.00CIO 15.0000 22.0000 
50.0000 .0000000 .0000OC10 ,.0000000 .0000000 
179 •• 13 .6.0026 .9382'U .202625 .1.'.38 

-- - --- - -- - - - - - -----' - - ----

GROSS ANALYSIS 

.. 

'-. 
J 



APPENDIX 2 

STATISTICAL SUMMARY FOR 
CHARLESTON HARBOR STATIONS 

1974 - 1987 
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S10f<[f Rll lR Il VAL DAlE 891' (i~": 8 PGM=INVE.f\l PAGl: 
t4D-04~~ 

32 ~2 !;O.O 080 05 20.0 3 
ASHLEY RVR Al MAGNOLIA GARDENS 
4!i019 SOU1H (.AROlINA CHARLES10N 
SOU1HEj~Sl 030818 

1'1 YfAl' AMltJf\T I'sna AM SANlEE COOJl'ER MARINE 
21 S(6011Q HQ 03050202012 00011>.540 OFF 
0000 F[El tlEP1H 

PAf<AMl lER lo1E V H,M RMIt NUMBER ME AI~ nAIA~E SlAN DEY MAXI MUM M INI'MUM BEG DAlE END DAlE 
00002 IHSAMPLO(. % fROM III BANK "'AllER 168 30.3101~O 31i6.2200 17.78300 50.0 2.0 741'041'23 871'121'11 
OClOIO UllR lEMP ([Nl WAllER 261 22.6201~0 4~ •• 48500 6.744300 33.0 4.0 7"1'041'23 871' 12.1'11 
00011 "A 1 [R lEMP F AHN WA'ltR • 261 72.7151)0 Ul.4400 12.1"300 91." 39.2 7"1'0".123 811'121'11 
00020 A.I- H.HP ([Nl .. A lIE h 102 22.8731~0 f>~1.87000 7.737600 40.5 6.0 801'05.1'07 811'121'11 
0004 I .. lA nlER WHO CODE "501 "'A'IER 105 2 .10051)0 211.92f>00 5.378200 22 0 801'03.131 811' 121'1 1 
00061 l1U: 51 AGE CODE '" ~ 'IE" 23 3101.3100 0116300.0 993.1200 "300 2000 811'091'11 861'081'19 
00076 lUJ.ll lRblDMlJ' tlAtH FlU WAllER 154 i 20.2871)0 H.7.0100 12.92300 65.0 .2 7·\1'051'29 811' 121'11 

J I 2.60001~0 2.6 2.6 81.1091'02 81.1091'02 
lVl ISS 20.173100 Ui7.9500 12.95900 65.0 .2 141'051'29 811' 12.1l1 

00,078 IRA.5P SECCHI Mt.l£RS WA'IER 7 .3"28(1)0 .CIJ ,8570 .ll 33900 .50 .20 81.1'091'1 I 84.1071' II 
00080 ~OL(;R Pl-('O UNITS "'UER 15,72.661100 8~19.5300 29.14700 120 20 7"1'05.129 161'051'06 
00'300 DL to46.1'L "A'IER 260 5.'''05100 f> .. 308100 2.303900 15.6 2.5 741'04.1'23 871'121'11 
00'301 OC SA1UR FEI-CE.Nl WA'IER • 260 fl9.f>93100 2~'9.8600 17.316)0 lit 1.2 32.1 141'041'23 811' 121'1l 
001306 DOL 4 DAY ~(;.IL .. UER I " • 3f>00 10 0 4.' 4.4 75.1'041'08 15.1041'08 
001310 [100 5 DAY tI.(;.I'L WA'IER 156' 2.77(111) 0 1 .. 415900 1.189900 1.2 1.0 141'0" .I2l 81.1121'11 

J I 2.2000100 2.2 2.2 81.1'09.102 81.1'09.102 
lOT 157 I 2 .7732100 1 .. "09000 1.187000 1.2 1.0 141'041'23 81.112.111 

0(1322 BO ... 10 DAY HGI'L WA'IER 1 1.2000100 1.2 1.2 181' 11.12" 78.11 J.l2" 
00'335 cot LOwLLVEl tl,6.1L WA'llR 21 i 53.604100 3[159.900 55.31600 300.0 6.0 80.1'0 l.I'03 81.110.115 

J 1,73.000100 13.0 73.0 81.101.1'0 I 81.1011'0 I 
Hll 28: 5".291100 2~'60.000 54."0600 300.0 6.0 801'011'03 81.110.1'15 

0(339 COD .'UD DRY WCol MG.I'kG WAlE R 2 4915.0100 4.~8.0000 21.16600 1t930 4900 7bl'07.1'O I 751'07.103 
0(1340 COD HI L £. VE.l ~(;I'L WA IE. N 18 134.61100 .. t816.00 137.1700 600 "4 71t1'11.l25 8!II'011' I I 

k I 50.000100 50 50 7tl.ll2.10 9 761'l21'09 
TOl 19! 130.16'00 IIU"7.00 13".7100 600 "" 1".111.125 85.107.111 

0(1"00 Pt1 !aU W A I~ R 150,7.1099'00 .'!l91200 .4687"30 8.&0 4.80 741'0111'23 81.112.111 
0(1"02 SF~C If IC CONDUCl UMHV 5.1CM "'A IE R 214 8748.6100 51~813000 7531."00 32000 50 781'0".103 81.1'12.111 
OClII03 PI-! lAU !aU WAllR 161 '7.116"'00 .lI8&5000 ."307000 8.2 ".9 74.104.123 67.1121'11 
OCI" 10 1 ALII. CACV", M61'L WAIER 160 61.0"600 8"8.0eoo 29.63200 1"0 8 14.1011.123 81.112.111 
OC)1t80 SALIf\I1Y J'PIH W A lLR 217 5.58801DO 211.11"00 4.595000 18 .0 .0 7"'1'09.1'19 81.1l2.111 

It 2 1.000000 .10000000 .0000000 1.0 1.0 811'01.123 87.102.123 
lOT 219 5.5"61'00 211.11100 ".!i94700 18.0 .0 1",1'09.119 81.1121'11 

OClf30 RES ILlil lOT NFLl ~(;.IL WAlER 10 26.00000 91r>.22200 9.809300 ,.2 13 81.102.106 81t1'01.111 
OC)!>57 DIL-C."!.l MUD r~"R tI. (;.11( G WAlE. .. 2 62.15000 .10,.29690 .2072900 62.300 62'.000 7!..I07.101 7f>.I0 71'0 3 OC,t. I 0 hh3.f\"'t- N TOIAL M('.IL WA1ER 122 .2" IMiOO .:1516600 .3910800 It .000 .050 lb.ll2.105 811'l2.111 

I( 21 .050"760 .10003e"7 .0196160 .100 .020 1 It I' I 1.125 86.108.119 
101 1"3 .213'900 .1390200 .3728500 '11.000 .020 741'11.1'25 8l1'I21'11 

o Cit, 12 UIII-ICNlD NH3-N fl,C,.IL WAlE h • 122 .0032308 .1000" 1" 7 .0211890 .21t1 .CIOOOIt 161'03.125 61.1121'11 OClt> 19 Uh-ILNZ[J NHJ-NH3 to4('.IL III AlE J.I S 122 .0039283 .1)007ClI8 .0264930 .ii!93 .(110005, 1t.l'O 3.1'25 8l1'12.111 



; H1Jcl[ I ~I:lRUVAL DAlE 80~ 09~ O! 8 PG~::INVE"'1 PAGE: 2 
MD-O_!~ 

32 52 !~O.O 080 05 20.0 3 
ASHLEY RVR AT filA CiNDLI A GARDENS 
_5019 SDl.IlH CAROLINA CHARLES1DN 
SDU1HEjlSl 03081S 

'I VI' A/ A~" Nl.1!. Tf.llo AM SANTEE COO~'ER MARINE 
21SC601~Q HQ 03050202012 0006.1)_0 Off 
0000 fl~El IlIEPTH 

l'ARAMlIloR tiED ItM R~K NUMBER MEAl. VARIANCE STAN DEV MAXIMUM MINIMUM DU. DATE END DAlE 
001f·25 1f(ll lC..JlL N MGA VA lrE R 132 1.2955110 .11'_ ... 0700 .97163:»0 7.800 .1_0 71).101.127 87.112.111 

II. 3 .10667110 .111001333 .0115UO .120 .100 7".111.125 80.107.123 
TOT 135 1.26911~0 .111538700 .971>66:'0 7.800 .100 7-.111.125 87.112.1'11 

0t)1~26 Ilr.GAt .. N MUD 0 Vl t.'.I'ItG-N VAlIER - 16_.08C10 U,37 .... 00 127.9600 325.00 11.80 75.107.1'0 I 84.107.1'10 
K I 2.5000110 2.50 2.50 8 J.l0 9.1' I I 8 J.l09.1' 11 

TOI 5 131.76C10 ll'502.00 132.3000 325.00 2.50 15.107.101 84.107.1'10 
OOIf)30 IW2t. ... 03 N-I01AL toIC:,/L VA llER U5 .26 .. 34110 .D'856870 .2927200 3.2' .0_ It.l05.129 87.112.11 I 

K 3 .02000ClO .ClIOOOOOO .0000000 .02 .02 81./02.1'06 82.106.1'25 
101 1 .. 8 .25939(10 .0851320 .2917no 3.2' .02 7".105.1'29 87.112~11 

00,660 IlR1HlPO ... PO ... Io. C,.I'L VAliER 9 .50667(10 .1019000 .3U2200 1.1' .18 7".105.1'29 75.10lt~08 

OC 65 ,>HUS-1Ol tUi.l'L P V A liE R 135 ... 2 .. 01(10 .Cl1460650 .21 .. 6300 1._00 .070 1b.l06.1'05 87.112~1I 
It 2 .17500(10 .0'312500 .1767800 .300 .050 1".111.125 75.101.127 

101 137 ... 20_3C10 .01_65110 .2156800 1.'00 .050 7".111.125 87.112.111 
001668 ,:'HOS MUD [lRV VGl f'lG~K(j-P VAliER 3 368&.3CIO "0'129000 633".700 IIDOO.O 8.5 81.109.111 84.107.1'10 
OOIHl I-HDS-DIS OR1HD M(dL P "A liE R 3 .30667110 .(11010333 .032U50 .330 .270 8".107.110 8_.I0UII 
o ()1f)8 0 lr o~c, C C "'C>.I'L VA liE R 53 15.279CIO _1.52300 6 ...... 3800 31.' 3 .... 7".111.125 87.110.115 
OtlllOO Hll I-iARD CAC03 ."C..IL WAllER 5 993.00£10 1176500 108 .... 7'0 2100 75 78.103.122 87.105.10_ 
0(1'916 I:ALC IUM CA-10I tcG.lL VA liE ~ 3 100.61(10 711'21.400 89.00200 H~O.O 12.0 85.101.111 86.105.116 
00'1125 'UiNS IUM MG.DISS MG.IL VAliER II 85.282C10 1'200.00 119.1600 330.0 2.8 7b.l03.112 76.10~06 
00';27 '4C.NSIUM MG.1Ul M('.IL V A liE R 3 280.33CIO 12'630.00 2f)9.5000 550.0 11.0 8~.I0 1.111 86.105.116 
ot),p_o U1LUf,IDE 101AL .. CiA WAllER 70 2710.9CIO "260300 30"3.100 13000 I ... 7 .. .109.119 87.112.111 

II: I 50.000£10 50 50 79.111.106 79.11 U06 
101 71 2673.'ClO "227800 3037.700 13000 ... 7 .. .109.119 87.112.111 

011000 M.SE"'IC AS.DISS UC;I'L W A liE Ji II: I 5.0000CIO 5 5 7".111.125 7".IIU25 
o IID2~ C:AOH IUM CD.DISS UCi.lL WAllER 3 17.333(10 121.3300 11.01500 3D 10 7~.I0 1.127 17.110.106 

Ie 17 11.111(10 23.53000 ".850700 30 10 74.105.129 77.105~03 
101 20 12.100~10 31'.67_00 6.137900 30 10 1_.I0b.l29 77.110~06 

011027 (ADH IUM ·CD.10l UG/L WI. liE r. " 20.5001110 121.0000 11.00000 3D 10 17.107.108 81.101.130 
II: 35 10.000[10 .(1,000000 .0000000 lD 10 76.10 .. .103 87.110.115 

lDl 39 11.071(10 19.96800 .... "68500 3D 10 77.107.108 87.1'10.115 
o IID2 (j C:D t4LD DRV "Gl ".(,.IU.- CD V Ut.R IC 4 .90750C10 .03lt2L60 .18500DO 1.00 .63 75.107.101 84.107.1'10 
014029 C:HRO,.IUt4 S [ DM to.llt " O .... V vGI WAllEN " 26.368C110 25".9000 15.96600 '0.00 9.47 7b.l07.101 84.1'071'10 
011030 UIRV" IUM C~.OJSS UCi.lL VAliER 2 100.00C10 200.0000 1_.1"'200 liD 00 16.103.125 76.1071'13 

k 18 50.000Cl10 .ooooeoo .0000000 50 50 14.10b.l29 77.110~06 
lDl 20 55.000Cl10 2"1.3700 15.72800 110 50 74.105.129 77.1101'06 

011034 C:HROf.IUt4 CR.1Ul U".I'L WA1'ER K 39 50.000C10 .0000000 .OOOOODO 50 50 77.107.108 87.110.1'15 
OIID"O UJPPlR CU.OIS!". U"J'l V A IE R 2 550.00C10 405000.0 636._030 1000 100 1".111.125 7t>.I0_.I08 

Ie 23 100.00C10 .0000000 .0000000 100 100 11t.lOb.l29 17.110~06 
lll1 25 136.00Cl10 32400.00 180.0000 1000 100 7".105.129 77.110.106 



STOf;ILT Rt.1R J( VAL OAT[ 89.10~.I;;e PG~:INYEt.T PAGE: 3 
1'40-0"9 

32 52 50.0 080 05 20.0 3 
ASHLEY RYR AT ..,AGNOLIA GARDENS 
,.5019 SOUTH CAROLINA CHARLESION 
SOUTHEAST 030818 

.ITYPA.I"M~~T.lST~lAM SANTEE COOI)E A MAAINE 
21SC60WQ 
0000 fEET I)EPTH 

HQ 0305020201<!! 0006.5,.0 orr 

f'A~AMl TEl< IME I> IILM AMI!. NUMlIER MEA'N URIANCE STAN DEY MAXIMUM MINIMUM BEG DATE END DATE 
011Cl,.2 COPPIN CU.IOT UC,.IL WA lEI< I 330.0000 330 l30 8 U07.101 8U07.101 

I!. "7 62.76600 "IS5.6700 22.03800 100 50 17.107.108 87'10'15 
TOT ". 68.33300 1!~63.IOO "".30700 330 50 77.107/08 87'10.115 

0110" 3 UJPPLR S[ DMG.lK C, Dr. Y "Gl WA TER 3 32.66700 51)6.3"00 22.50200 "9.00 7.00 8U09'11 8,..107'10 
Ie I 6.300000 6.30 6.30' 75.107.101 15.101.101 

ICT " 26.07500 5:ll.3600 22.61300 '9.00 6.30 15/07.101 8".107'10 
0110,.5 HH~N fl.TOT UCdL "A TER "8 1399.000 :1787500 1337.000 9000 320 17'01/08 81/10/15 
0110,.6 HUN fE.DISS UC;/L "A TE R 25 1013.800 5:l2800.0 723.0500 3500 2201 1"'05/29 11.110/06 
0110,.9 LEAD PO.O I S5 UC:..IL WATER 10 121.3000 "!~5". 700 10.39000 280 501 1 .. /01.12" 17/10/06 

I!. 15 50.00000 .10000000 .0000000 50 501 1,.'05.129 17/0".105 

'u(,.IL 
TOT 25 18.52000 3128.900 55.93700 280 50' 1 .. '05/29 17/10'06 

() 11051 LEAD PB.TOT "A lER 18 186.1100 8.107.500 90.0"200 It30 50, 18/01J'l0 8,./01/06 
II. 21 50.00000 .11)000000 .0000000 50 501 17'07.108 87/10.115 

lVl 39 112.8200 8:'52."00 91.39100 " 30 501 17/07.108 81/10.115 
011052 LEAl> S[ OMCa .Ike. ONY "Cal WA lER " 30.82500 3"12.7200 19.30600 It9.00 1,3.301 16'07.10 I 8".107/10 
011053 t-IN .. UD DRY "Gl .. Co/II.G-Mr. "AlER I 23.,,0000 23.40 .ii!3. "01 15/07.101 75.107.101 
01105b MAN(,fojE5E MN Ue./L "A lE R 32 115.6300 7:'02.800 85."5700 'ltO.O 50.01 17/07/08 87/07/08 

Ie 9 50.00000 .10000000 .0000000 50.0 50.01 80/01.103 81/10.115 
TOT 41 101.2200 6"16.000 80.10000 ... 0.0 50.01 11.107.108 81/10/15 

011056 MANGt.ES( MN.O ISS UG.lL "A lE R 13 86.92300 111)56."00 32.50300 110.0 50.01 16.10"/08 17/10/06 
It 5 50.00000 .11)000000 .0000000 50.0 50.01 75.103/12 76/12.109 

TOT 18 76.66700 111)35.300 32.17600 110.0 50.01 15.10 3J'l 2 11/10.106 
o 11()65 "let LL NI .DI S5 UG.lL WATER 3 103.3300 3:' .34l100 5.77"800 110 1001 75/12/05 77/10.106 

Ie 15 100.0000 .10000000 .0000000 100 1001 If>/03/12 77/08/25 
TOT 18 100.5600 5.558l100 2.357100 110 1001 7b,03.112 77/10.106 

o !1061 NICt;EL NI.lOTAL UC,.IL "A TE R H 130.7200 2'IU,b.600 5".27.00 250 501 17/07.108 8~/07.11l 
I!. 30 61.66100 'Irt2.6!100 21.50900 100 501 7l1/01/10 87/10/15 

lOT It. 83.63600 2;260.900 '7.5,.900 25D 501 77.107/08 87.110.115 
011068 .. ICKll SL OMCo.lKC:. DRV WGI WA1LR 2 21.50000 ".500000 2.121300 23.00 .~O. 001 82.106/25 8,...107/10 

II. I 6.300000 6.30 6.3CI 15/07.10 I 1 !:.I0 7.10 I 
TOT 3 16."3300 7'lh26"00 8.9030DO 23.00 6.301 1 [).I0 7/0 I 84/07/10 

011090 II t.C IN.0155 UG.lL '-10 lER " 130.0000 6100.0000 2 •• ,.9500 150 1001 If.10''.I08 71.108.125 
K 15 100.0000 .IDOOOOOO .0000000 100 1001 1"/11/2[) 17/10.106 

TVT 19 106.3200 2!57.9000 16.05900 150 10(1 1"/ll.I25 11/10/06 
OH)92 llNC IN.IOl UGA .. A TE R 33 117.2100 31801.700 61.65800 210 5C1 77.101/08 81.101/08 

II. 15 60.00000 ",28.5700 20.70200 100 501 18..101.11 0 81/IO.lI[) 
TOT 48 99.31500 3"35.lIOO 58.61600 210 SCI 17/07/08 87/10/15 

o Jl()93 llNC S[DMG.lKe. Df, v '-GT WAlE R • 114.2800 6'19.100 80.11900 180.00 117. HI 15.107.101 8"'01'10 0:1170 FE .. UD Din" WGT "Ca.lKG-FE "ATER I '0000.00 "0000.00 "0000.0(1 82'06/25 82/ 6.125 



;10"1~1 ~E, lR II VAL DATE 89/09/26 PGIoI= IN" [hT IPAC.t: 4 
MD-O"!J 

32 &2 bO.O 080 O~ 20.0 3 
ASHLEY AVR A 1 MAC.NOlIA GARDENS 
"~019 SOU1H CAROLINA CHARLESTON 
5DUTHE~ISl 0308U 

'1 YPjl.lAMI:.~11'5TR(AH SAN1EE CDDF'ER MARINE 
21SC60"0 HQ 03050202012 0001&.540 OFF 
0000 f[El DIEP1H 

f'AflAHf TE.R tilE OIloM RHk NUMBER MEat. V.RlAtlCE SUN DEV MAllltUM MINU4UM BU. DAT[ END DATE 
311;0 I l~Ol ('Oll MfIM[NDO 1I00Ml WA1ER 2 "400.0110 1"580000 38111.400 7100 1700 82'06'25 821'06'25 
31!)05 1101 COL I MPH CON. IIOOML WAllER 2 635.00ClO 162450.0 403.0~00 020 350 86'05'16 861'08.119 

L I 2400.0110 2"00 2,,00 86'081'19 86.1C) 8.1 19 
TVl 3 1223.3(10 1119600 1058.IDO 2"00 350 861'051'1" 86.108.119 

3 1!~06 1101 COLI MpN CONf TUI'ECODE WA11l:.R 5 828.00ClO 267"70.0 517.1800 1600 350 8 "09.111 8".107.111 
l I 2400.0(10 2"00 2"00 81.1091' II 811'00.111 

TOl 6 1090.0.,0 64i!!~840.0 791.1000 2"00 350 8 "09.111 8"'07.111 
3U,15 fEC COLI MpNH.HED .IlDDHl WAllER 12 259.17(10 116070.0 ,,32.4000 1600 "9 79'04.106 86.108.110 
314U6 HC COLI Hf M-fC8R .I100HL WAllER 93 263.03(10 15,7900.0 397.3700 2800 24 7lt1'0".I23 87.110.115 

J 52 334.00.,0 22'1"00.0 470.5300 2030 8 761'09.113 87.112,.1 
L 6 780.00(10 66,0960.0 1113.0000 2"00 2"0 771'03.115 87'08.112 

TOl 151 308.01110 204!a50.0 4!a2.2800 2800 8 71t.l041'23 87.112.11 I 
3",Z57 [Ill A lIHC SI: lIUC..I1t C. DRY WGT WA llER Ie I 2.0000C10 2.000 2.000 821'06.125 82'06.125 
391D76 IllpH~CHC 5CDUG/KG DAY "GT WAllER Ie I 2 .0000110 2.000 2.000 8~1'06'25 82'06.125 
3C;;,OO ",P"t'Dl 101 UGI'L WAllER k & .05000110 .(11000000 .0000000 .0f)0 .050 8 lI'091' II 8"1'07.110 
39;'01 I' IP "rOl SEDUGI'K(' O~Y "GT WAllER 1 .63000ClO .63 .63 751'07.101 75'07.101 

K 2 2.0000.,0 .(11000000 .0000000 2.00 2.00 821'06.125 8".107.110 
TOT 3 1.&"33110 .11,256"00 .7909700 2.00 .63 75.107.101 8".107.110 

39;30f, 1).1' I DOl WHL SHPl UG/L WAllER Ie 5 .05000(10 .ClIOOOOOO .0000000 .050 .050 8.,.09.111 8"'07.110 
39;306 Il.P I 001 HUD DRY uc..IltG WAllER Ie 3 1.3667(10 1.203300 1.097000 2.00 .10 75'07.10 I 8".107.110 
30;310 1~.pl[DD TOl UG/L WAllER Ie 5 .05000110 .ClIOOOOOO .0000000 .050 .050 8.,.09.111 8,..107.110 
3S.;" I J'IP'lDD 51: DUG I'k c. DI<Y WGT wnER k 3 1.36"71)0 1.203300 I.OV7000 2.00 .10 7~~071'01' 8"'07.110 
3~;H5 (loP' liDO WtiL 5MPL U(i/L tlA llER It 5 .05000ClO .(11000000 .0000000 .050 .050 811'09.111 84.107.110 
3~.31 f> (lIP· (l00 MUD DRY UC,.IltG "AlIt R Ie 3 1.3667110 1.203300 1.097000 2.00 .10 751'07.101 84.107.110 
39;320 I).P "litll:. 101 UC..IL WAllER k 5 .05000ClO .ClIOOOOOO .0000000 .050 .050 811'00.111·84'07'10 
30;321 J'.P'LO[ 5 I: DU (i.llt c. DRY WGI WA1IlR k ;, 1'.366700 1.203300 •• 097000 2.00 .10 75.107.101 8,.'07.110 
3~:327 o I' lIDt: tlHL SI4P l U(;.IL WAUR It 5 .050001)0 .(11000060 .0000000 .050 .050 81.109'11 84.107.110 
3~;328 (l.P'[D[ MUD UC..IICG wA11[R It I 2.0000ClO 2.00 2.00 82.106.125 82.106.125 
39.330 IIlDA1N lOT UC.I'L .,AlIER Ie [) .05000110 .ClIOOOOOO .0000000 .050 .050 8 1.I0V/1 I 84.107.110 
3~:333 ~llDR IN S[()U(il'ltC, Of<Y "GT IIAIIEN It 3 1.3f,67C10 1.203300 1.097000 2.00 .10 75'07.101 81t.l07.110 
3~.337 IllPJiADHC 101UG/L WA ll[ R Ie 5 .05000110 .(11000000 .0000000 .050 .050 81.100.111 84.107.110 
3~:33e 1,[1 A bUC TO lU,GI'L WA1ICN Ie 5 .050001)0 .ClIOOOOOO .0000000 .050 .050 811'09.111 84.107.110 
3~.'" 3 ca-HC-MUD L INDAN[ DRYlJ(i.lKG WAllEN Ie I .100001)0 .10 .10 75.107.10. 75.107.101 
39:351 UANn),.y lE OI'ME 1 MUDUC.I'KG WA1Il:.N Ie I 2.00001)0 I 2.00 2.00 821'06.125 82.106.125 
30:380 ()lI:LUHN ,T 0 TUG/L WAllER Ie 5 .05000110 .(11000000 .0000000 .050 .050 81.109.111 84.107.110 
39.383 [)lllt"l~ SLDUGI'kG Dr.y WCiT WAllER k 3 •• 3667110 1.203300 1.097000 l.OO .10 751'07.101 8".107.110 
39.390 tM)R It. 101 UCi.lL WAllEN It 5 .050001)0 .ClIOOOOOO .0000000 .050 .050 81.109.111 81t.l07.l10 
39.393 [~DRIN S[ DUG.lIt(, DJ.' "Gl WA liEf< It 3 1.36671)0 1.203300 1.007000 2.00 .10 7~.I07.101 84.107.110 
3~.398 1:1HICJN IrIlL ~MPl II (i/L WA11[R K 5 .100001)0 .(110110000 .0000000 .100 .100 81.109.111 8,..107.110 
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32 52 !,o.o 080 05 20.0 3 
ASHLEY RVR AT tolA CoNOL I A GARDENS 
_5019 SOLITH CAROLINA CHARLESTON 
SOUTHEj~ST 030818 

'TYPA'A"'~~ll'~l~lAM SANTEE COOF'ER MARINE 
21SC601lQ HQ 03050202012 000,fI.S40 OFF 
0000 FleE 1 IIIEPTH 

PAr.AME llR •• EDIlJ'M AMI( NUMBEA MEA'. nAlANCE STAN DEV MAXIMUM MINIMUM BlG DAlE END DAlE 
39399 £TH IllN MUD UG.lKG WAllEN I( 3 3 .. 00001)0 3.,000000 1.732100 _.00 1.00 75.107.101 8_'07'10 
39400 IOXAPHlt> l11TUG'L WA lifeR I( [I .050001)0 .ClIOOOOOO .0000000 .050 .050 81.109.111 8"'07'10 
39_03 'lllX AJ'HE N St.[)UG.lKC, Di'V WGT WAllER I( 3 1.36671)0 1 •• 203300 1.097000 2.00 .10 75.107'01 8".107'10 
3~"10 IUP 1 CHLFl lU1UG'L WAllEIO It 5 .050001~0 .(1000000 .0000000 .050 .050 8l.10V'1I 8"'07'10 
39"13 IffLPlCHlR SEDUG'''C, DRY WGl WAllER I( 3 1.36671)0 ... 203300 1.097000 2.00 .10 751'07'01 8,.,07'10 
39"20 IffJ'CHLNEJ> TlllUG'L WAllER It 5 .0500011)0 .ClIOOOOOO .0000000 .050 .050 8l.10V.l11 8_'07.110 
39 .. 23 IH,",CHlRLf' SEDUG'''C. 0'" WGI "'A1ILR It 3 1.36671)0 1 •• 203300 1.097000 2.00 .10 75.107'01 8,.,01'10 
39~16 PClS WHL SMPl UC;'L WAllER It 5 .5000011)0 .(1000000 .0000000 .500 .500 8I'OV/11 U'07'10 
3~MV P('l S MUD UC;.IltG WAllER It 2 10.00011)0 .(1000000 .0000000 10.00 10.00 821'06'25 8"1'07.110 
39530 IMALA1HN IiHL SMPl UC;'L WAllER It 5 .1000011)0 .(1000000 .0000000 .100 .100 8l.10V'11 8"'071'10 
3~531 IMALA1HN MUD U('I'KG WAllER It 3 3.000011)0 3 •• 000000 1.732100 ft.oo 1.00 75.107'0 I 8"'07'10 
395 .. 0 IP'RA 1 tiN WHL SMPl uc./L WA11E-R K S .1000011)0 .(1000000 .0000000 .100 .100 81.10V'11 8,,'07'10 
3~5_1 IPARA lHN MUD UC;'KG WAllER K 3 3.000011)0 3 •• 000000 1.732100 _.00 1.00 75.107'01 8"/01'10 
3~S70 Ir, IAZINON WtiL SMPl l;C;.IL WAllER K 5 .(000011)0 .(1000000 .0000000 .100 .100 8 l.I09.1 I I 8"'011'10 
39571 l!>lAzu:Ot-l MUD UC;.IKG\ WAllER Ie. 3 3.000011)0 3 .. 000000 1.732100 ".00 1.00 751'07'01 8"/07/10 
3~580 ,roUl H ION IiHL SHPl UC.'L WAllER K 5 .1000011)0 .(1000000 .0000000 .100 .100 8 1.I0V.I1 I 8".I07.1l0 
3~581 'bUl H ION MUD DRY UC..IKG WAllEN It 3 3.000011)0 '3 .. 000000 1.732100 ".00 1.00 7~.I07'01 8"'07'10 
39 10 IPH05VRIN WliL SMPL U(;.IL WAllER It 5 .1000011)0 .(1000000 .0000000 .100 .100 8l1'OV.l1I 84'071'10 
3S782 Il IND~NL Wlil SMPl UC;'L WAllE" It fI .050001DO .C)OOOOOO .0000000 .050 .0flO 81'OV'11 84'07'10 
3V783 IlIND~N~ MUD lIHY UC..IKG WAllER K 3 1.36671~0 ... 203300 1.0,V7000 2.00 .10 751'07.101 8"'07'10 
39786 TId TIiION WHl SMPl UG.lL WAllER Ie. 5 .1000011)0 .(1000000 .0000000 .100 .100 IIlI'OV,.1 8,,'07,.0 
39787 lRllliiON MUD ' UC..IKG WAllER It 3 3.000011)0 3 •• 000000 .. 732100 ".00 1.00 15'07'01 8".10 7.1l 0 
"tlfl70 ,rAl 1,,'RlJ ('A MCo ."',.IL WAllER t 3 l"Ofl.8IDO 1177"300 IJJ2.000 213g 7f1 8b'01'" 86'05'16 
70320 IMOI SlUJn CONl£Nl PElU.EN 1 WAllER 2 16.9001DO .CIOOOOOO .0000000 17 17 75'07'01 7fi'07.103 
70322 IliES I [:U~ 101 VOL f'ERCENl WAllER 2 1.610011)0 .(1001993 .01"1180 1.6 1.6 75'07'0 I 15'07'03 
70507 PHOS-l ORIHO MC.'l P "A'IER 11 .1863611)0 .(lI"V260 .1221700 ._70 .060 7f1'07,2v 8U06'S5 

It I .0200011)0 .020 .020 75.106.105 15'061' 5 
TOl 12 • I 72501~0 .()IS 8750 .1260000 .ft 70 .020 75.106'05 821'06/25 

71VOO IMLRCURV HG.l0TAL UC..Il WAllER "0 .5715011)0 .!i7_S000 .75796)0 ".7 .2 7 ... .105'29 8«.'0"'04 
It 31 .277_211)0 .(1178070 .133""00 .S .2 15'06.105 871'10/15 

lOT 71 .""31011)0 .~'_V2900 .59100DO " .1 .2 7",05,2V 87'101'15 
71921 IMl"UJFlY 5[0104",,,(. [)HY WGI WAllER It " .300001DO .el183330 .135"01)0 .5 .2 n..l07'O I 8"'1'07/10 
7 "V"I "'Of f>At-IPLE UJ'lJA lED WAllER "V 866320.0 3~IVOftOOO 5822.7DO 880'18 8tl.0529 8"'1'07.110 81.112'11 
8U53 SUJlt-t:.NT O .... G-C HI. ('£N 1 WAllER I .280001DO .28 .28 7f'07'OI 7fl'07,01 
820 .. 8 IBlJl (,PHi lJF SMPl ,n lERS WAllE-R 223 2.5"97100 1(1.3_ 300 3.216100 1".00 .30 7"'0"'23 87'12/11 
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MD-13!;, ASHLl.Y A I¥fR 

32 50 :10.0 079 59 10.0 3 
ASHLEY RYR ON SCT eN t!HD&' 
'5019 SOlllH CAROLINA CHARLESTON 
SOU1HEj'ST 

" Yf.V A ... I'·Nl.1l 51 Ut..Y SAN lEE COOF'l.R 
215C60l,Q HD 03050202010 000b.83G OfF 
0000 FI~ET lllEPTH 

I'AJ,AME.llR tIEUH:M R ... K NUMBER MEAl. Y.,RIANCE STAN DEY MAXIMUM MINIMUM BEG DATE E.ND DA1~ 
OC '002 H!.AMJ-LOC " fROM IH llANK WAllER B3 ,.9.271IJO 21,.,.2,.00 4.6286GO 50.0 20.0 14"04"23 81"10;'26 
OCIDIO .. AHR TEMP UNf WAllER 212 25.9021JO U,.66900 4.082800 31.0 7.0 7""0""23 8Ul0"~6 
OOIDII ~All R lU4P fAHN WA liE A • 212 78.6231JO e,411.12300 7.356900 81.8 4,..6 7""04"23 87"10" 6 
OCID20 A If.: tEMP CtN' WA liE. R "2 21.72600 UI.88100 3.985100 33.0 17.0 80"05"29 87" 10/26 
OOID" 1 ./[ AlliER .,MO CODE .. flOI "A llf"~ "2 .90"161)0 .1r712000 .8781800 2 0 80/05"29 87"10"26 
001067 1 WI:. 51 AGE CLoDE "A liE R 29 3069.01JO 1,040100 1019.800 4300 2000 8"/05"18 81" 10/26 
OCHn6 1 U J,1I TRBIDM',. tlACH flU WAllER 73 11.39700 611!,.40400 8.148900 50.0 2.0 7""05,,29 87/101'26 
00lD80 COLLR PI-CD UNITS W A liE R 14 39.6"31)0 6~'.32500 7.9577:10 60 30 1""05/29 161'03.125 
00.300 IJO t-lCdL WAllER 212 5.47271)0 2 •. 059100 1.,.35000 11.8 2.8 1,,1'04/23 87/10/26 
00:30 I DL SAlUR J'ERCLNT WAllER • 212 65.8531)0 2.~8. 7900 15.126:10 128.3 35.3 7,./0"/23 87/101'26 
00:306 Bor " DAY MCdL ti A liE R I 2.90001JO 2.g 2.9 76/04/08 76/0''''08 
00:'10 DOL fi OAY MCi/L WAllER 75 2.37801)0 ... 244700 1.1156110 8.1 1.1 14/0"/23 87/10/26 
00:312 BOO 6 DAY MCdL WAllER I 2.50001)0 2.5 2.5 8"/07/25 8"/07/25 
00.339 UjD ... UD DRY WCiT MCdlCG WA1IE~ 1 50000.1)0 50000 50000 l!>/lono 76/10/20 
co:,,, 0 CUE HI LlVEL .,.(;/L til A liE R 7 200.43110 841,28.000 91.eouo 300 88 1""11 /2b 76.10J/25 
00·,.00 PI-i su "A1ILR 71 1 •• U~89 1)0 .1437200 .37910110 8.50 6.60 14.10""23 87"10/26 
00"02 !;PEC If IC CONDUCT lJMHOS/CM ";AlIER 179 29877.ClO "_683000 668,..500 3g500 8500 77.10"/28 87"10/26 
00"03 P'" lAU SU ., A liE R "0 7.233000 .JIIt 19000 .58,.1300 1.1 5.3 14.10".123 86/061'26 
OO'UO 1 ALK CAC03 f.lCJ/L WAllER 38 11.331C10 "Ill! .6000 20.0"000 130 "6 1""0".123 86/061'26 
00'~80 !iAll t.11 Y I-'PTH "A liE R 18" 18 .258CJO U 1.80000 ".,."9100 27.0 1.5 71t1'091' I 9 81"10.1"26 
001530 ICES UiUE TOT NfLl f.lG.lL WAllER " 22.500CIO 2!1,.00000 5.000000 21 16 8[)'06/25 86.106/26 
00!557 CliL -C,RSI MUD f RGI< foICdKG WAllER I 4000.0ClO 4000.000 "000.000 lf1/IO.l20 1!>/IO.l20 
001[.10 ,m3"'-lH .. - N TOTAL t4C."L IfA1ILR 20 .215501)0 .111735840 .2712600 1.200 .030 15.10".108 86/081'19 

It " .03f10000 .111003000 .0113210 .050 .020 7".111"25 83/08/26 
TOT 2" • I 85_iiWO .111655"10 .2560200 1.200 .020 14"11"25 86"08/19 

00U2 lJN-UINl() NH3-N f.lc,.IL WAllER • 17 • 00"03~'0 .111000255 .0050594 .021 .0003 7 t..I" ° 3"25 86/08.119 
001~19 Ut-.-J[iNID NH3-NH3 MC,/L "A liE R , 17 .00,.90;'6 .111000378 .0061!U7 .026 .0003 76.103/25 861'08.119 
00lt25 lfVl II:.IEL N MC,/L iii AllER 25 .13"80CJO • .:11"56900 .5819500 3.200 .120 16.1"01/21 86/08.1lg 

It I .1200000 .120 .120 7 .. .111/25 71t/ I J.l25 
TO' 26 .711151)0 • .:11"6,.000 .6885500 3.200 .120 71t"11/25 86"0"/19 

001t2(' C1"GAt.. N MUD D W1 "(;/I((;-N iii AllER I 1050.01)0 10!;0.00 1050.00 lb/10/20 75"101'20 
001~30 ,W2f.t.03 N-TOlloL MC;/L lilA llU~ 66 .16,.5500 .111085126 .0925890 • 51ft .03 1"1'05/29 81"10/26 
00,[·60 C1IC'H(:P04 P04 M c,/L W 10 llER 9 ."12221)0 • III It 98200 .2232000 .81 • I 8 1 .. /051'29 7!>/01t1'08 
00lto65 I)HOS-l0T IH..tL P WAllER "It .21221C)0 .01137~00 .1I11t300 .160 .060 7f.1'01"29 87/10/26 

K 2 • 11f>001J ° .01312500 .1167800 .300 .050 14"11/25 75/01/27 
10' ,.6 .210(51)0 .(11139310 .1180300 .760 .050 lltl'll/2f> 87/101'26 

001668 !'HOS MlJ[) DRY WCil ttC.O.Ci-P lilA llER I 3880.01)0 3880.0 3880.0 7f..I10/20 7f..I101'2o 
OOI~8 0 If [IF4 C, c: c: f.,C,/L .,,, llEH 8 10.01(1)0 lIli • "2 !)OO 3.228130 I" .g 6.0 14"111'25 71/06;'08 
OO'1/2f> 14{: N!> I \.t4 M<i.DISS ~C.lL WAllE H 9 3,.3.1100 lJi2 "" .00 115.0800 '86.0 1"9.0 75/03.112 76"031'25 
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MD-13~, ASHLEY RIVER 

32 50 10.0 070 50 10.0 3 
ASHLEY RVR ON SCT (N I!RDG' 

"5019 SUUTH CAROLINA CHARLESTOIII 
SUUTHE',5T 

'lYFA'A~b~l'lSTU~Y 'SANTEE (DOPER 
215(60,,0 HQ 0]050202010 000!;.B30 OFF 
0000 neET DEPTH 

"A .. AMElll( ~EOllJM Rtoll( NUMbER MEUI URIANCE STAN DE.Y MAU MUM MINII~UM BEG DAlE t.ND DAlE 
00'5127 .'GNS IU ... .. C;.101 ff,CdL .. A1ER .. 500.00Cl10 3266.700 57.155)0 670.0 5"0. ° 8£"06'25 85'06/26 
0. ,000 U.S[I-U: AS.V I SS UG,L " A 1t. f\ I( I 5.0000(10 5 S 74'11'25 74/11/25 
0.,002 'I~SEMC AS.TOl liCdL .. A lE Jt It 4 b.OOOO(lO .0000000 .0000000 S S 85'06/25 85/06'26 
011025 I:_OMIU .. CD.OISS UtdL .. A l'ER 1 12.000C10 12 12 75'0. '27 75/01/27 

II: 11 11.818C10 36.36 .. 00 6.030200 30 10 74'OS'20 76'061'17 
TVT 12 11.833(10 33.06100 5.7"0800 30 10 7"'OS'29 761'06,.7 

0.'027 I=_DMIU .. CO .10 T UGI'L "AlER 5 23.600(10 7.300600 2.702000 2B 21 8t'06,25 8b/07,.0 
011028 1:0 MlD DJn ",GT foIG.I'ltG-(D "A1ER It 1 .72000(10 • 72 .72 75'10.120 75/101'20 
01 '020 U~R(J./IU" 5[0 .. 6/k(, OJ'" .. GT .. AlER I 13.700(10 13.70 1,].70 75'10.120 75/10.1'20 
01030 C:tIROf. IU ... (rt.o I 55 UG/L '" A1ER I 50.000(10 50 SO 7t'03/25 1C1/0 31'25 

It 11 50.000ClO .0'000000 .0000000 50 50 74'05.120 76/06/17 
TilT 12 50.000C10 .01000000 .0000000 50 50 74'05.120 76/06'17 

01'03" C: .. ROr- IU", (R.l0T UC;/L WAl'ER 5 .. 42.00(10 520.0000 22.80"00 "70 "20 8t'06'25 85'07.110 
01040 UJPJ.>f R (U.OISS UG/L WAlER 2 108S.0C10 1614500 120".000 2000 170 7"'11.125 15.104/08 

It IS 100.00(10 .0'000000 .0000000 100 100 7"'05'20 16/06'17 
T 1I1 17 215.88(10 211 Cl60.0 ,,60.0700 2000 100 74'05'20 7t;.;'06/17 

010" 2 I:OPPl~ CU,1Ul UCdL .. AllER It 5 50.000ClO .ClIOOOOOO .0000000 50 SO 85.106'25 85/07'10 
01 "" 3 U,PPIR SE OM C./k (, 01<' WG 1 WAllER II: I 7.2000(10 7.20 1.20 75'10/20 75/10.1'20 
010"5 I~(!N f[ .TOl lIC;.I'L .. AllER 5 550.00()0 101000.00 100 .. 0000 700 450 8~/06/25 85/07/10 
010"6 If<UN fl.OISS UC;/L III AllER 17 787.71(10 19"300.0 ""0.8000 2000 200 74/05/20 76/06/17 
010"0 LEAD P&.O ISS UG/L .. AllER 11 155."600 5:3107.300 72.85100 200 70 7"'07.124 76'06'17 

It 6 50.000110 .ClIOOOOOO .0000000 50 50 7"'85 /20 1"/02/26 101 17 118.2'00 60, 15. 500 17.55~00 200 50 1,., fd20 6'06/11 
01'051 I,-LAO pr.l01 UG/L "AlltR 5 142.00C)0 n20.000 37.68330 200 100 85'06/25 85.107/10 
01052 1_t.AO SlOM«>/j(G OkY "Gl WAllER I 180.004)0 180.00 180.00 7~.I10/20 75.110/20 
01053 kN fo'UO OkY IIIGl "'C./~(i-MN "Al'ER I I oe.oOC)O 10B.00 108.00 75'10.120 75/10/20 
01t!)5 I~ANC;"(SI: MN UC./L .. AllER 5 68.000C)0 7ClI.OOOOO 8.366630 80.0 ClO.O 85.106/2b 8f/01'10 
01056 IItANGt.ESE MN.O ISS U(,/L "AllER 6 81.(671)0 6!:,6.6700 25.62(1)0 120.0 50.0 7~'0"/08 7C1/06'11 

It " 50.0001)0 .(1000000 .0000000 50.0 50.0 75'03/12 76/03/25 
101 10 60.0001)0 6:312.2200 25.1"400 120.0 50.0 7b.l03'12 76,06.117 

(j1065 M(t;.lL N 1.0 I SS UG/L .. AllER 3 110.001)0 !ClIO.OOOO 10.00000 120 100 15'12/05 76.102,.2 
It 7 100.004~0 .(1000000 .0000000 100 100 7f/03/12 1t/06/17 

TOl 10 103.001)0 4~i.b5f>00 6.7"0530 120 100 15.103'12 76/06.117 
01067 NIU.EL NI.101AL UC;/L "AlrER " 57.5001)0 01.66700 9.57"300 70 50 85'06/2!1 85/07/10 

It I 50.000l~0 50 50 85/06/25 8f:/06/25 
l"T 5 !l6.0001)0 8(1.00000 8.044300 70 50 85'06/25 85/01/10 

C 1(168 1~ICltlL SlOMG/l(L O~y IH:il WAllER It I 7.20004)0 7.20 7.20 7b'IO.l20 7b/IO/20 
01090 llt.C IN.DISS. UG/L WAlrER I 180.0011)0 Il10 180 7f,'0"/08 1b/O,./OB 

Ie 10 100.0011)0 .(1000000 .0000000 100 100 7"/11 .1'2 5 1td06/17 

n . ' 
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32 &0 :10.0 079 !;9 10.0 3 
ASHLEY RVA ON SCT eN BRD" 
~50U' SOlI1H CAROLINA CHARLEstON 
SOU1HEj~ST 

'T Yf,VAMl,NT 1'( 5TUftY SANTEE COOt:'ER 
2IS(.60.,Q HQ 0'050l02010 000f».830 OFF 
0000 FI~(T tlfF-TH 

"AftAMf RR "1E.IJIlM RMK NUMBER MEA •• V.,R lANCE STAN DEY MA)lIMUM MINIMUM Btc» DATE END DATE 
C 11090 11 ... C. IN .DISS lJedL "AllER HlT II 107.271)0 51111.8300 2~.12100 180 100 7111'111'25 761'061'17 
011092 ~~ INC IN.ToT UGl'l .. A liE R Ie 5 !;0.0001)0 .ClOOOOOO .0000000 50 50 8f.1'061'25 851'071'10 
o IID93 ~! INC S E. OM C.I'l((j OftY WGT WAn.R I 150.001)0 150.00 150.00 7!l1'1 01'20 751' 101'20 
31!~05 11 VT CULl MPN CON. I'IOOML W A 11[: ~ 5 124.001l0 U650.00 103.2000 2,.0 17 851'061'25 8f>1'061'26 

L 3 2400.01~0 .ClOOOOOO .0000000 2,.00 2~00 861'081'19 8tdlO.l27 
TOT 8 977.501)0 1,:H13600 1180.500 2,.00 17 8f.1'061'25 861' 101'27 

3UIS f· EC COLI NP foIEC.ME Ii I'ICOML WA 11lR 7 105.00ClO 3C1,9!;0 .00 192.2200 !;40 17 85'06'25 861'101'27 
L I 2400.01)0 21100 2~00 81>'081'19 81>1'081'19 

lOT 8 391.881)0 611'0050.0 830.6930 2"00 17 851'061'25 81>1'101'27 
3 II~ 16 HC COLI Nf fI.-FCBf< 1'100ML "'AllER 51 107 .33 I~O 1C1012.00 100.0600 503 8 7"1'0"1'23 871'101'26 

J 17 114.3!;1)0 3",247.00 185.0600 780 8 761'101'19 871'091'29 
It I 1.0000.,0 I I 851'081'16 851'081'16 
L 4 560.00.,0 541~00 .00 233.2~00 800 2,.0 7~1'081'2 I 831'07.105 

lVT 73 I 132.32.,0 21'7~9.00 166.5800 800 I 741'041'23 871'101'26 
39;'0 I J'.P atDT SLWGI'KC. OJ/' "'Gl "'AllER It I' 100001)0 .10 .10 75'101'20 751' 101'20 
39;'06 (I.p. DOl MUD DRY lJGI'K co WAlEJ: It • OOOOCIO .10 .10 1fl'I01'20 751'10.120 
39;,. I .'.P·LDD SEVUGI'KC. O~Y WCiT .. A1IlR It • 10000(10 .10 .10 75'101'20 751'101'20 
3f);H6 (I.P • liDO MUD DRY lJc.l'ltG WAlER It I 10000(10 .10 .10 751'101'20 751' 101'20 
39;'2 I ".P -[Dl SEDUGI'Ke. Of.cY WGT WAU.R It I 10000(10 .10 .10 7!.' 101'20 751'101'20 
39;'33 '~LDfHN SE DUe. I'll (, Of" "'GT .. AllER It I 10000(10 .10 .10 751'101'20 7f>.l101'20 
39;".3 CillHC-MUD LINDANE IJRYUe;I'ItG .. AlER It I 10000(10 .10 .10 15' I 01'2 0 751'101'20 
3~;383 (IIELUHN Sl DUGI'll G DRY "G' WA llER It I 10000ClO .10 .10 751' I 01'2 0 751'101'20 
39;,o3 U,Of.jIN SEDUGI'K(. Dr. Y IfGT .. AllER It I 10000(10 .10 .10 7f>1'1 01'2 0 751'10'20 
39;'99 lltilON MUD UC.l'kG "A1E~ It I .0000«10 1.00 1.00 751'101'20 751'101'20 
39"03 11lJ)I Af HL~ S[:DUGI'Kt; Or.Y IfGT WAllER Ie I 1000000 .10 .10 751'101'20 751'101'20 
39'''3 .tEPTCHLt. SEDUGI'Il(' OI<Y .. 61 ., A liER It I 10000(10 .10 .10 1f>'101'20 751'101'20 
3~"23 .IPCHlREP S[ DUe;.l1I: (, OI<Y .. Gl ., AllER Ie I 10000(10 .10 .10 751'101'20 75/101'20 
39153. tIALIt'liN MUD UC.I'KG WAliER K I .0000(10 1.00 1.00 751'101'20 751'101'20 
39!5~ I .'ARA 'H~ ~UD Ue.I'K G "'''liER It I .0000(10 1.00 1.00 751' 101'20 751'101'20 
3f)!!>71 [11A11NON MUD UCiI'KG .. AliER K I .00001)0 1.00 1.00 7f)1'101'20 7f>1'101'20 
3~!)81 (;U1H ION MUD DRY UC.l'kG "'AlER K I .0000(10 1.00 1.00 15'101'20 751' 101'20 
39'783 1.1 NDltNL MUD DRY lJ(jI'KG WA llER Ie I 10000(10 .10 .10 7~I'I01'20 751'10/20 
39'787 11f.11 T.,UIN MUD Ub,kG WAllER k I 1.0000(10 1.00 1.00 7~' 10.120 751'IOnO 
70;~2 0 .1£11 S TUftE C.ONTEN1 PlRCLNl WA1Ef.j 1·55.000(10 55 55 1~1'101'20 751'101'20 
70;322 flr!ol LUt: TO' VOL HRC.E.N T .. " liE R I ~ .9000(10 It .9 ~.9 7f.'101'20 7f>1'101'20 
7()!~07 "HOS-T ORTHO MG.I'l P . ""1LR 22 • 145~6C10 .0,049118 .07008"0 _320 .0"0 751'071'20 8f>1'06n6 
71'1~0 0 t!lRCl.I~Y H(' .101Al U<il'l ., It lit R U 1.~050C)0 2.936300 1.713600 5.3 .2 7"1'051'29 851'061'26 

k 7 ... 142900 .(lIZ 14290 .1~t-3000 .5 .2 751'071'29 851'011'10 
TOI 21 I .07"8 CIO 2_"'~ 100 1.4t4300 5.3 .2 7"1'051'29 851'071'10 



;TOf'lcT flE.lRJl VAL OA Tl 891'Ogl',e 

"'AI.AMllER 
IURC:l:rl' S[[)MC./Il(' 

Wtlf SA ... PLE 
~~l:O I H~NT ORG-C 
BOT lPTH OF SMPl 

OJi, WGl 
Uf'[IAT to 

PlJl c:rN 1 
ME THIS 

"IEOllM 
WAllER 
"AnR 
WA l:EI~ 
WA llER 

PGM=INVE ... T 

AMIl NUMBER 
1 

4118 
I 

20411 

~D-135 ASHLEY AIVER 
32 50 10.0 019 59 10.0 3 
ASHLEY RV~ ON scT eN ~ROG' 
'5019 SOUlH CAROLINA CHARLESTON 
SOUTHEAST 
SANTEE COOPER 

J"AGE: 

21SC60,,0 HQ 03050202010 000~.830 OFF 
0000 FEET DEPTH 

HEUI 
.30000ClO 
8653'0.,0 
1.0300Cl10 
3.2135C110 

VlAIAhCE STAN DEV 

2~198!1000 54117!1.800 

9.38541100 3.063600 

MAXIMUM 
.3 

880211 
7.03 

12.00 

MINIII4UM 
.3 

8611J721 
'1.03 

.30 

BEG DATE 
7f:J/IO/20 
86/05/30 
75/10/20 
7411/0';'23 

9 

END DATE 
7f:J/IO/20 
87/10/26 
75/10/20 
87/10/26 



snr..tl RI: IR II YAL DA T£ 89;' 09;' C., PG"'=IN~E'" PAGL: 10 
MD-05,j! 

32 "8 ~DO.O o 79 r, 8 '10. 0 3 
ASHlE. Y RYR A I S AIlANTlC LINE ~R 
'15019 SOllTH CAROLINA CHARLESION 
SOUIHE,lSI 030818 

'IVfA'A~~~T'ST~lAM SANTEE COOJ'ER MARINE 
21SC601~Q HQ 030502020 II 0006.820 orF 
0000 fU.T [IE"IH 

PARAMt ltR .'EDll,M RMr: NUMBEA MEA'. VI,AIAN(E STAN DEY MAXIMUM MINIMUM BE CO DAlE END DATE 
001002 1i!.A.IiI='lO ( " fROM n flANK WAllEN 266 '9.8811'0 3.,384900 1.839800 50.0 20.0 7"'03'07 81'12'21 
001010 .. AUf< IU4P (LNT WAllE .. 771 20 .062~DO b:lI.32900 7.302700 31t .0 2.b 74;"0'1'23 81;'12'21 
OOICII ~A Tlf< TEMP t AHN .. AlIEN $ 771 68.1091'0 11'2.6700 13.14000 93.Z 36.5 7";"0'1'23 87,12;,21 
00lD20 ·Alt. lU4P ([Nl WAllER 191 20.1551'0 5~'.70700 7.530400 55.0 6.0 80;'0 IllS 87'12'21 
00ltl21 AIr.. TEMP fAHN WAllEA , 21.000C'0 12:.66700 3.559000 25.0 18.0 81;"03;'31 82'03'05 
00lD30 II"("T IT SUJlF ('!>CC.M'O WAlll:.R I 8.20001'0 8 8 83/03'25 83/03.125 
o DID" I I~lA T ... ER "MO CODE. "501 WAllER 198 .691921)0 .111030800 .8961500 2 0 80/01/1b 81.112.121 
Otl)67 TIU. STA6[ (lDE WAllEN 58 2701.7(10 82:2610.0 906.9800 '200 2000 8U03'31 87/12.121 
00lD7b TUJ.D HL6E f:PM SIOZ WI. lIt.f< 1 60.00000 60.0 60.0 14/03.107 7".103.107 
o V~[)76 Tur.u HWIDMIR .'Al.H f TU WAllER 137 9.3"0800 1:l15.0700 11.62200 130.0 1.1 71t,,05/29 81.112.121 
Cltltl80 COlCf< PT-CO UN IT!> IlIA lrER I .. 33.2071'0 12'9.6200 11.38500 60 10 74'03/07 78.10'1.12'1 

K I 5.00001)0 5 5 8./11.119 8UII.lI9 
lOT 15 31.3211)0 11'3.'000 13.16800 60 b 74'03'07 II Ull.119 

00.300 DC "'C;.ll WAllER 771 7.131300 5.,127700 2.264500 I It.5 3.3 14;"0'1.123 81.112.121 
00:301 DC, SATUR J'E" UN I WAlrER s 770 7'1.753C)0 220.2100 .4.840:10 liS .9 33.7 14/0,.12 3 81/12.121 
00.306 bot 4 DAY 'H"l . wAlrER 1 3.8000C'0 3.8 3.8 1t.;"01t'08 If>'04.108 
00:310 DOD E- DAV MC;.Il WAlrER 136 1.8598C'0 .6111100 .7817"'0 5.0 .3 74;"0"/23 81/12.121 

l I 6.5bOO1l0 6.6 6.6 1""01.121 16,,01.121 
lOT 137 1.89'OCIO .1'611900 .8758900 6.6 .3 14/0".123 81/12J'21 

00:312 BOD 6 DAY 'Hdl WAlrER 2 2.'500110 .1250000 .3535530 2.1 2.2 llt/03/07 8"'07/25 
00:322 E! Of 10 DAY .,Co'l wAlrER I 1.2000110 1.2 1.2 7E/Il.l2'1 16/11/2" 
CiO:339 I~OD .. UD DRV ,,(;,1 MCo.lkG W A lrE N 12 71833.(10 13>31E.06 36571.00 130000 3"000 7!."07.10 I 66'12.104 
00:'''0 (lIf, HI lE. VEL .. :C;'l .. AlIEN 7 237.51('0 16549.00 128.6500 398 68 74"09;'19 76.103.125 
OC'" 0 Pt1 ~U tulr[R 1"6 7.6396C10 .1692100 ." 113500 8.60 5.90 14"0";'23 87'12J'21 
00,,.02 !'f'lC If Ie CONDUCT U4tIllS/CH IIA liE R 137 27~56.ClO 51'953000 7612.700 It2000 8500 ltl" 04'2" 87.111"21 
00,'03 P" LAB SU WARN 147 1.542""0 .1229'100 .3506300 8.0 5.5 14/03.107 81/12.121 
00''10 TAL'" CAe03 tol C;;'l WAllE. R 146 80 .90lt 110 28,7.5100 16.95600 129 '10 71t;"03.107 87'12/21 
00"80 !)#.L It-lTY H'IH WA lrER 7'3 19.158110 19.92100 '.463300 31.0 6.8 7'1/09.119 81.112/21 
l'U30 flES IlUE lOT NFLI ~C;.Il WA lrER 4 14.000C10 22.00000 '1.690400 21 11 85.106.125 85.106.126 
001157 C) IL -('RS( MUD fRGFI kG.lKG wAlrER' 12 36'1.31C10 198220.0 "45.2100 1100.000 56.000 7b;"07.101 81/12.121 
001e-10 •• H". t.H"- N TOTAL "'C;.IL lilA IrE R 109 .22752(10 .0323830 .1799500 1.000 .050 15"0"'08 81;' 12.121 

k 15 .04'100('0 .11,001542 .0124210 .050 .020 1".I1"2!. 61/08.128 
TOT 12'1 .20532(10 .0320620 .1190630 1.000 .020 14;"11'2f1 61.112.121 

00M2 tJN-I[;NZD NH3-N f.\C;'L WA liE. R S 100 .004501r5 .Cl,000212 .0011609' .028 .0003 16"0'3'25 81'12.121 
OCHl·19 lIt.-ICNZO NH3-NH3 "'(dL Ii/AlIEFI S 100 .00548('6 .000031" .00560"5 .031t .000" 1«';"03'25 67,12/21 
o Cl,()2 fI lr liT ~J[L N .!(..Il WAlItR Jl6 .71511(10 .16161100 .4020"ClO 3.300 .080 15;"0.,21 87'12/21 

K 5 .09200C10 .0,009200 .0303320 .120 .0" 0 7"/11.125 tl5.102.101 
1[,T' 121 .69000Cl10 .110"600 .'128900 3.300 .0" 0 llt"II/2f1 81/12.121 

00j~26 Uf,"AN. N MUD D .. 1 "'C;/I(C;-N lilA 1'[ R 9 1396.0Cl10 1506500 1227.'00 3'00.00 3.1f> 15"07.101 84'01.130 



STO~£T RltlAIlVAL DATt 89.10~/2e PGtI= IN\'[hl IPAGt: II 
MD-Of,'~ 

32 .. 8 1)0.0 019 58 "'0.0 3 
ASHLEY AYR Al S A1LANllC LINE RR 
"'5019 SOllllH CAROLINA CHARLESTON 
SOU1HEj~Sl 0:30818 

.IT YI'A.I AHlbM .IS1J.<[ AM SANTEE COOF'fA MARINE 
21 SC60.,0 HQ 03050202011 000Ib.800'0 OfF 
0000 F I~ E 1 tlEPl H 

"'A"AMtlER 1£01 UI R~1t NUMBER MEAI~ V',RJANCE STAN DEY MAUNUM NINIMUM BU. DATE END DATE 
OC~2t1 10"GA ... N MlID D wl ~(,.l1C (j-N WAllER It I 30.0001)0 30.00 :30.00 8 UO 1.126 81.101.126 
00~26 10l<GA ... N MUD D Wl I'.G.lICG-N WAllER TliT 10 1259."1)0 1525700 1235.200 3 .. 00.00 3.75 7f,'07.10 I 84.10 J.l30 
00(,27 ICJtL[lL N 101 tolU L ~(dKG IlIA lllR 3 2090.01)0 111668 .. 00 21t10.7)0 .. 381.000 89.000 86.101.130 81.112.121 
() Cf>30 INV21. .. 03 N-l0l AL ~(>.IL WAllER 132 .115831)0 .(lIOb9906 .0773990 .50 .03 71t.l03.101 81.112.121 

It 2 .020001)0 .(1000000 .0000000 .02 .02 8fl,01.l02 8f,.I02.101 
TOT 13 .. ....... 01)0 .(1060365 .07769f10 .50 .02 14.103.107 81.112.121 

OV660 IUf.1THl'f'04 PO" ~C..IL WA11[~ 10 .297001~0 .(l123 .. 900 .1532700 .57 .09 1".103.107 75.104.108 
o 0(:6 !I IPt.OS-l01 ","oiL P WA11ER 112 .156791)0 .(1307630 .1753900 1.730 .040 75.107J'29 87.112.121 

It 10 .072001)0 .(1065067 .08066"'0 .300 .020 74.111.125 87.110.126 
TVT 122 .... 98 .. 1)0 .Cl1292500 .1710300 1.730 .020 7"'.111'.125 87.112.121 

OOf)68 IPHOS HUl! llRY IoIGl t-!"J'ItG-P WAllER .. 1366.51~0 c!9'" 1500 1715.100 5800.0 5.6 77.102J'22 81.112.121 
0()(.80 1 01<(, C C MGA WA11ER .. 6 6.93321)0 UI.78900 3.28"600 11.6 .6 74.111.125 87.110.126 

It I 5.000011)0 5.0 5.0 7ti.lIIJ'2,. 78.111.124 
TOI .. 1 6.89211) 0 JCI.63 .. 00 3.260900 17.6 .6 7"'.111.125 87.110.126 

(\0900 Ill1 HAfolO CAC03 ",(,A WA11ER " 2925.01)0 5~158"0.0 732.0100 31)00 1900 7~.I01.l18 87.105'14 
0(J9U' i(ALCIUH C A-.TOT ~GA W A'lll< 2 220.001)0 21)0.0000 1".1"200 230.0 210.0 8!>.I02.101 86.105.112 
00~2b 114(;N5IU" HG .01 5S "'GJ'L W A 'llR 9 "08.1111)0 U7.12.00 10.1.6000 5"3.0 250.0 75.103.112 76.103.125 
ClU27 114"NS IUH MG.l0l ~GJ'L WI. lER 6 655.0000 21190.000 .. 6.79800 720.0 610.0 8fll'02.10' 86.105J'12 
() 1000 U,Sl .. IC AS.D I SS UG.lL WAllER It I 5.00001~0 5 5 7".III.12~ 7"'.111.125 
01002 ,lI'SEMC AS.10l UGJ'L WA'IER 1 5 .00001~0 5 5 8b.l06.125 85.1061'25 

It 3 5.00001~0 .ClOOOOOO .0000000 5 ~ 85J'06.125 85J'06.126 
TOT .. 5.000011)0 .()OOOOOO .0000000 fI 5 85.106.125 8fl.l06J'26 

01003 ,lJ,SE .. IC 5 [ lJM C..IK C. DNY WGI WA n.R I 16.00011)0 16.00 16.00 86.101.130 86.101.130 
01025 I(ADM I liM (O.DISS. UC,.IL 1IfA11ER 2 20 .0001~0 2el0 .0000 1".1 .. 200 30 10 75.101.127 77.108.125 

It 15 17.333100 5~19 .5300 23.4 .. 200 100 10 74.103.107 71.10 .. .125 
101 17 17.6 .. 7100 .. " ... 1200 22.22900 100 10 7".103.107 77.108.125 

OJC27 '[AOIolIUM CD.10l U(>.IL WATER 2 33.50011)0 4110.5000 21.~20DO 4g 18 78.10".12" 78.107.113 
It .11 10.00011)0 .1)000000 .00ClOOOO 10 10 78.110.126 87.110.126 

TOT 33 11."2,,100 "1r ..... 000 6.887600 49 10 78.10"'.12" 87.110J'26 
()ICl28 (0 Ml-D DJ.<Y w(il "('J'ICG-(O "A 'IE R 3 8.233311)0 U6.3200 12.09700 22.20 1.10 77.102.122 85.1021'01 

K II .92091100 .1)297690 .1725 .. 00 1.00 .50 75.10:3.105 67J'12.121 
TOI ... 2."'87911l0 3'!.23000 5.671100 22.20 .50 75.103.105 87.112J'21 

0102\1 (HRO. IU~ St OMGJ'KC, Of-Y WG1 WAlEN h 22.336100 91). aOtloo 9.529200 39.00 4.80 7~.I03.105 81J'12J'21 
01030 '(HRUI-IUM cr<.OI~S LC,J'L WUER I 90.000100 .90 90 7t.l03.125 76.103.125 

K 16 53.12511l0 Hi6.2500 12.50000 100 50 7"J'031'01 71.108.125 
1 01 J1 55.29"100 2~!6 ."700 15.0"900 100 50 7"J'03.107 77.108.125 

Cl 103 .. U,RU"·IUtr. (R.10T UG.lL WA'IE f.C I 50.ClOO11)0 50 50 83.11 OJ' 1 it 831'10.11" 
It 32 50.000100 .1)000000 .0000000 50 50 78.104.12,. 81.110.126 

TlIT 33 50.00011)0 .1)000000 .0000000 flO 50 76.10 ".12" 87.110.126 
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32 48 1'0.0 079 58 ,.0.0 3 
ASHLEY RVR A 1 S A1LANlIC LINE RR 
45019 S(jUTH CAROLINA CHARLESTON 
SOUTHEJlST 030818 

'T YJ-,~.IA"'(!~T/~TREAM SANTEE COlJF'EA MARINE 
21SC60lfO HQ 03050202011 000,b.8O'0 OFF 
0000 FI~El DIU'TH 

PARAME lEA "IEOIl ... Rl4k NUMBER MEat •. VARIANCE STAN DEY MAXIMUM MINIMUM BEG DAlE END DAlE 
o 1l[)40 U)PP[R CU.DI5S U(;/L "'AIEA I 180.001)0 180 180 74/11/25 7"/llI'25 

Ie 20 97.S00e)0 125.0000 11.18000 100 50 74/03/07 77)08'25 
TVT 21 101.43elO 4"2.8600 21.0"400 180 50 1"/03-!07 17/08'25 

0.10"2 UJPPIR CU. TOT UCi/L "A lER I 70.000ClO 70 70 83/10/14 83/ 101'''' 
Ie 42 63.095C10 495.0700 22.25000 100 50 76/04/24 87'10'26 

TVT 43 63.256CIO "'''.3900 22.00900 100 50 78/04/2" 87/10/26 
011" 3 UlPPLR SEDMCi.lItG Drn "6 T "A llER 12 H).790ClO 212.3900 14.57UO 60.00 7."8 15'03/05 87/12/21 

Ie 2 7.2500ClO .81450000 .9192"00 7.90 6.60 75/07/01 77/02/22 
TOT I" 17.999CIO 2010.5100 14.16000 60.00 6.60 15/03.105 87.112.121 

o • I[)" 5 II.(2N fE.1Ol UC..IL "Al'E R 43 541.63C10 79105.00 281.26110 noD 160 78/04/24 87/10.126 
o .I[)" 6 IlltN fE.D155 UCi.lL "AIER 22 597.59C10 2",7770.0 "97.77:10 2220 leO 74/03/07 77'08.125 
011'" 9 LEAD Pll '.0 I S5 UG.lL "AllER 18 166.67(10 73129."00 85.61200 350 60 7"/05/29 77'08/25 

It 4 87.500ClO 56,25.000 75.00000 200 60 7"/03.107 75/04/08 
lOT 22 152.27C10 71'13.600 87.827:10 350 50 74/03/07 77.108'25 

O.IOSI t.tAD PthlOl UC;.IL iliA llER 25 302.00C)0 16258.00 127.5100 590 50 18/04.12" 8"/04.1'16 
Ie 8 60.000C,0 .ClIOOOOOO .0000000 50 60 86/01/30 87.110/26 

TOT 33 240.91110 2"221 .00 155.6300 590 50 78/04.12" 87/10/26 
(j 11052 UAD SEDMCi.lKC. Oil' "Ci I "A llER U 29.993C10 29'8.5900 17.28030 5 1,"00 4.00 15/03/05 87/12.121 
0.1053 ,..N .,UO DIl' "Cil "".IKG-Mr. "A l'EA 3 471.33C10 15,7500.0 396.8600 928.00 210.00 75/03/05 86/01'30 
011055 .'ANCit-[SE MN UCi.lL iliA liE A 23,76.622110 11'96.500 42.36500 210.0 50.0 78/07'13 87/07'06 

Ie 20 50.000ClO .ClIOOOOOO .0000000 50.0 50.0 78.1d4.12" 87'10/26 
lOt 43 6".186~)0 1120.200 33.461J00 lIO.O 50.0 78/0".124 87~10/26 

011)56 •• ANCit-ES£ MN.OIS5 tJ(;.IL "A liE .. 7 65.714(10 It'S .llt 00 22.25'':'0 110 .. 0 50.0 15/0"/08 77/081'25 
Ie 7 50.000ClO .01000000 .0000000 50.0 50.0 7~/03'12 77'041'25 

tot '14 57.857C10 295.0600 17.(77)0 110.0 50.0 75/03/12 77/081'25 
o IID6~ hi C!(LL NI .DI SS tJ(;/L WA1'EA 8 III .25110 212.5000 14.57700 1"0 100 75/04'08 77.108/25 

K 6 100.00110 .0000000 .0000000 00 100 75/03,12·76/07.113 
lV1 14 106.43110 147.8100 12.15800 1'10 100 75/03/12 77'08/25 

o 11~67 MCU,l HI.IOIAL UG/L WAllEA 30 141.33()0 6053.400 77.80300 3ltO 50 78~01t/21t 85/10'21 
Ie 13 53.8"6CI0 192.3100 13.86800 100 50 80~05/29 87/10'26 

TVl 43 1I4.88C10 58,87.500 76.73000 l"O 50 78~0It/2" 87/10.126 
011)68 .IICKll SEDf.4G.lKt Of( Y "C.I ~A 11£A III IJ .9786~10 9.318700 3.052100 16.00 ~.90 76.103/05 87/12.121 
OJl[l90 21",C IN .DI S5 UCdL iliA liE ~ I 170.00ClO ·170 170 75/04.108 15/04/08 

It ." 100.00ClO .0'000000 .0000000 100 100 74.111/2~ 77/08.125 
1[,1 15 104.67110 326.6700 18.074)0 170 100 7,..111.125 77/08'25 

o 11~92 ~~ INC IN.1Ol U(I'L WA l'E~ 23 123.0"10 6567.600 81. Olt 10 0 300 50 78.10"'24 87'07/06 
K 20 57.flOOe10 33,5.5300 18 .31700 100 50 7e.l07/13 87/10'26 

IVl 43 92.558()0 46,86.200 68."5630 300 50 78/0,.'21t 87'10'26 
0.1093 ~, INC S[ O.,.G/It (, DJ.iY WC.l IIIA1IU .. 14 70.114C10 13,,.".700 36.t.70JO 160.00 3".00 75.103.105 87.112.121 

L. ' 
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32 ~8 (10.0 079 58 "0.0 3 
ASHLEY RVR Al S ATLANTIC LINE ~A 
1t5019 SOUI1H CAROLINA CHARLESTON 
SOU1HE~ISl 030818 

nY"AI'A"'I~Nl.1StRI A'" SANtEE COOP'ER MARINE 
2ISCCO'.Q HQ 03050102011 0001~.820 OFF 
0000 FE El IlIEPTH 

"An AMt llR .~E Oil,'" Rt41t NU,..BER MEA .. VARUNCE STAN DEV MAXIMUM MINIIMU14 BtG DATE lND DAlE 
o IIlt8 ~51 Ll"'UJ'" SEOM('.Ik(' Df' Y wG 1 ., A ',ER It I .500001)0 • f»0 .50 86~01.l30 86.101.130 
2~619 INVALID PAR NUMBER WA',lR It I 10.0001)0 10.00000 10.00000 80'02.113 80.102'13 
31b05 101 COL I MP t. CONf .I I COML ., A 11E. R It 322.251)0 UI8f,40.0 ,.lt5.5800 975 33 8b~06.125 85.106.126 

L I 2400_0~)0 2'00 2 .. 00 85.106~25' 85'06/25 
101 f, 737.80.1) 0 1,012300 1006.100 2'00 33 85.106~25 8f1~06.126 

3161f» IF tC COLI MPNE OolEO .I100ML .,A1IER 5 18~.601'0 ~jr886.00 218.83'0 540 10 8~.I06.125 8f1.106.126 
J I 20.0001)0 20 20 80.112.118·80~12.118 

101 6 157.t71~0 It:U21t .00 206.9400 5'0 10 80.112.118 8f1.106.126 
3 Ie It> HC <ULI MfM-fce .. .IIDOML ., A liE R 97 1t93.071~0 ir161000 2676.000 26300 2 74/03/07 87.112/21 

J "2 207.3611)0 2(13250.0 450.8300 2700 , 7~~09.113 87/08/28 
L 2 1t30.001)0 2"U800.0 523.2600 800 60 74.108.12 I 79/08.109 

lOT 141 1t07.071~0 ·U89000 2233.600 2&300 2 7"~03.107 87/12/21 
31677 H( S tRlP MPNACll:YA , 100ML ., A 'rt R I 130.0011)0 130 130 7f1.103.105 75/03/05 
311·2f17 [Ill A tJHC SLDU(,.IK(, OJ<\' ~Gl W A 'rE R It 2 2.000011)0 .1)000000 .0000000 2.000 2.000 8e.lIZ.lOII 87.112.121 
31135" l toIDSl;LSt SlDUG.lKl> Of;\' .,G' .,AnA It I 2.000011)0 l.OOO 2.000 87'12/21 87.112.121 
311359 &LNOl:SUL SEDUG.lKG DJ<Y .,61 WA lER Ie I 2.000011)0 2.000 2.000 87.112.121 87.112.121 
3",364 AfNO()SUl 5[OUG.lK(' LlPY "61 WAnR If; I 2.00001DO 2.000 2.000 87~12.121 87/12.121 
311,369 E.NDf( INAL SE. DUG.lK (, O~Y .,61 WARN K I 2.0000100 2.000 2.000 87'12.121 87.112/21 
3~'076 ALPHAbH( Sf: DUC..IK(, Ok\' "GT WAIER k 2 2.0000100 .1)000000 .0000000 2.000 2.000 86.112.10" 87/12'21 
3~1301 P.P·t:Dl Sf: DUG .IK(' ONY WGT "A'lER I 2.60001DO 2.60 2.60 78.105.103 18.10!>.I03 

Ie II 2.10001DO 1 .. 250000 1.118000 5.00 .10 7f1.107.101 87/12.121 
1 VT 12 2.1417100 1 .. 1f»7200 1.075700 5.00 .10 75.107/01 87.112..121 

31;i306 (J.P • DOl MUD DRv U(,.Ik6 WA1ER I 1.80001DO 1.80 7.&0 81.101/26 81/01'2& 
Il 11 2.1000

'
00 1 .. 250000 1.118000 5.00 .10 .7f>.I07.10 I 87.112'21 

lVT 12 2.5750100 3 .. S'3900 1.960600 1.80 .10 7~'07.10 I 87.112.121 
3 ~;31 I p.P"um SE. DU Go.lK C. DJ.Y WGT WAlE. R It 12 2.091700 1,,137200 1.066400 5.00 .10 7t>.I07.10 I 87,12,21 
31;i316 o IP I ODl> MUD DRV U(,.IK 6 W AILR It 12 2.091700 1 .. 137200 1.066400 5.00 .10 7b.l07.10 I 87/12/21 
31;1321 J'.P I DOt: Sf: DUC..IKl> O~V WGT III A lER 2 3.52501DO .'!1121100 .4596100 3.85 3.20 7b,05.103 85/02/01 

It 10 2.110000 100387700 1.1780DO 5.00 .10 7f>.I07.101 87.112.121 
TOT 12 2.3'flSOO "'''b8()00 1.207500 5.00 .10 If;.l07.10 I 87'12.121 31;1328 o.P"[OE t-IUO U(,.IKG ., A lE R Ie 2 2.000000 .I~OOOOOO .0000000 2.00 2.00 IU,,12.104 87'12"21 31i:333 AlOR IN Sl..OUG.lK(, D" \' WGT WAlE R K 12 1.925000 .'~1C:9600 .6"26200 3.00 .10 1~.I07.10 1 87.112.121 

3~13' 3 (,l'H( -MUL LJ NDAN[ I.R VUG.lKGo WAlE .. K 1 .1000000 .10 .10 7b,07.10 I 75.107/0 I 
3~'351 CCANtDf.iY HOI&M[l t'UOUG.lKG III A lE R I 7.860000 1.86 7.86 84'01.130 811.101/30 

Ie 2 2.000000 .11)000000 .0000000 2.00 2.00 8~'12.104 87/12.121 
1(11 3 3.953300 11.'" 700 3.383300 1.86 2.00, 84/01.130 81.112.121 

3~'38 3 DIl:ll.nN S[ DU(j"K (, Ofi\, WGoT WAlE .. If; 12 2.508300 5,.864500 2."21730 10.00 .10' 75'07/01 87' 12.121 
3~;393 ["'OJ< It< 5l DUG.II( (, OJ. \' WGI .. A lE R K II 2.554600 6.'22700 2.534300 10.00 .1 III 75"07.10 I 87/12..121 
3~i399 [lHION MUD U(dK(' "A lE R K 9 3.666700 1.000000 1.000000 It.oo 1.01l1 7b'07.10 I 81.112.1~1 
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'T YJ·M AtI!bt..1 /S TRl AM SANTEE COOPER MARINE 
2ISC60.'0 HO 0)050202011 0001~.8 20 OfF 
0000 n,El DEPTH 

"'A"AME l£R ~EDH.M A .. II. NUMBER MEUI VU lANCE STAN DEW MAXIMUM MINII~UM BEG DAlE END DATE 
39j~03 IVXAJHLN SLVUG/KG DI<Y WCOI WAlER I( 12 5.8417(10 193.6800 13.91700 50.00 .10 7[)J'07/0 I 87/12.121 
3~·113 hl.P 'Ulll~ SlVUG.lKG DNY lllCOT WA'ER K 12 1.9250"0 .... 129600 .6426200 3.00 .10 7f>/07/0 I 81/12/21 
39·,23 .", CHlf.lU' S£DUG/KG Of.lY lllCiI VA 'EN K 12 2.5083(10 5.86 ... 500 2.421700 10.00 .10 7f>'01/0 1 81'12'21 
3~·181 ~ITH.\'CLR MUD DRY U<'/KG WAIER It 2 2.0000Cl10 .0000000 .0000000 2.00 ,2.00 86'12/04 81/12'2 I 
39jl91 PC8-1~21 SfDUG'KG OJ'" VCOT WAIER II. 1 10.000CI10 10.00 110.00 87'12'21 87'12.121 
39j,9b F'CB -1,3, SLDUG,KG ONY WCOI VA IER I( I 10.000Cl10 10.00 1,0.00 87'12'21 87'12'21 
39·199 F'ce -1242 SEDUCdKG OI<Y WCOI ,fa IER K I 10.000(10 10.00 1,0.00 87'12'21 81'12'21 
39!~03 "'CO -124(0 SEDUG'IlG Df<Y WCOT 'UTER It I 10.000CI10 10.00 110.00 87'12'21 87'12.121 
3~!)07 PCB-1254 SlDUG'K<. OfjY WG' "A'ER It I 10.000(10 10.00 1'0.00 87'12'21 87.112nl 
39M 1 F'CB-1260 SEDUCdK<. [,FlY W,"T WARR It I: 10.000(10 10.00 110.00 87'12.121 87.112.121 
39!514 F'CB-l016 SfDUG.lKC, D .... Y WG' WA 'E rc It IIIO.OOOCIIO 10.00 1'0.00 87'12.121 81.112'21 
:.':9!)19 Pc['S MUD U(,.IKG WA'ER It 9 20.000ClO 900.0000 30.00000 100.00 110.00 78'05.103 86.112'04 
39!)3 I .. ,ALA 'HN MUD UG'KCO WAIER I( 10 8.30001110 215.5700 14.68200 50.00 1.00 7~'07.101 87'12.121 
391,41 J'ARA'tIN HUD U6.1KG WAIEf.I It 10 6.3000(10 70.23300 8.380500 30.00 1.00 7b,07.10 1 81.112.121 
39!>71 1l'lAZ It-ON MUD U<...IltG .. AIER It 9; 3.6667(10 1.000000 1.00001)0 It.OD 1.00 75'07'01 87.112.121 
3S!S8 I (i,U' H IlIN MUD DRY UG.lItG WAlER It 9' 3.6667C110 1.000000 1.000000 It.OO 1.00 75'07.101 81.112.121 
39"101 ~I(IJ SEDUG'KC; OftY IIGI "A IE ~ I( I •• 0000[10 .... 00 It.OO 87'12..121 81.112.121 
39"158 MIt-Ell UOT HAl U(i'KG "A IE ~ It 2,3.0000ClI0 2.000000 1.41.200 .... 00 2.00 86' 12.10" 87.112.121 
39"183 1.INDANl. MUD DRY UG.lKG WAlER It 12 2.0917C10 1.137200 1.066"00 5.00 .10 7f>,07/0 1 81.112.121 
39"187 1 1<1 HHON MUD UC,.IkG WAlER It 9,3.6667(10 1.000000 1.00001J0 .... 00 1.00 7f.>'07.10 1 87'12.121 
4t!~70 (:AL ~AJW CA HG M6.1L IU1ER $ 2 3.73.IClO 818 ".000 93.72300 3539 3'U7 85'02.101 86..105.112 
70;,.0 .., 11 ::'U l01 MUD WA1E~ 6 7.2167(10 .1257300 .35"5930 7.7 6.8 82'02.119 81.112.121 
70;'20 .. ,VI!tlUllE (, ONn,Nl PUKENT WAIER 13 65.000C:10 159.1300 12.t.1500 76 37 7~/07.10 I 81.112.121 
70322 f,1£SltUl '0' VOL HRUN, "A IE R 13 1I.0"6CI0 21.0'6100 ".5119200 22.0 '.2 7b'07.101 81/12'21 
70!~07 J'HO~-' ORIHO M<.,L P .. AIER 10' .09200(10 .002lt845 .0" 98""'0 .190 .0"0 7f.>.107.129 85'06.126 
71'0100 "llf.lClRY HG.I01AL U(,.IL WAllR 39 .8997"'10 1.135300 1.065500 6.3 ·2 71t/03'07 87.110'26 

It 2" .30000ClO .0286~60 .169 ... 000 .8 .2 75'07'29 87'01.106 
TVT 63 .67127[10 .1926600 .8903200 6.3 .2 74'03'07 87/10'26 

7HI21 ",I: RCLRY S E OM C..IK <. OI<Y WG' VA lER 4 .33250ClO .02" 759 0 .lb735)0 .6 .2 75/03'05 80'02.113 
It 9 .23333(10 .0006250 .0250010 .3 .2 77.102.122 87.112.121 

'DT 13 .26385(10 .00118757 .09"2110 .6 .2 7f,/03'05 87'12.121 
71ojD" I WQt SAf.4PU urJl'ATLD WA1ER 203 868170 .. 0 42358000 6508.300 88080 ... 860529 8 .. '07/25 81/12,21 
7e'~53 J'U:I-1262 Sf.D DRY '" uc.,ItG WI. lE fj It I 10.000CIO 10.000 10.000 87/12.121 87/12.121 
fl 0153 !'lD I ... LN' ORC.-C JEt-CENI IlIA l!E R I .16000ClO .16 • I 6 1f,,07/0 1 75.107.101 
( 21D211 f..A' )0 fLC tOL HC !tTRV WA l'ER $ 1 1.7692 ')0 2 2 7f;/03/05 75'03'05 
t. 21D411 tlVT LPIH Of SHPl Ht lERS wA1L~ 769 1\ .1331(10 11.08100 3.328900 1".00 • 30 71t.lOIt/23 87.112.121 
e 21D7fs l' UR Ii H; J1 Y F IlLO .. IU WA liE R I 8.0000C)0 8.0 8.0 83/03'25 83'03.125 
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I'TY~AI'AM~~T'SlRtAM SANTEE COOF'ER MARINE 
21SC601.0 HQ 03050202011 000'9.310 Off 
0000 fl~ET tlEPTIi 

J>ARAMl: ltR .4ED Il.M RMIt NUMBER MEAI~ URIANCE STAN DEV MAXl MUM IUNIMUI4 BEG DATE t.NO DATE 
OCOO 2 IH~AI<4"LOC " fROM .. 1 lJANI( .. A'IER 292 "~.932IDO .~)8 36300 .8268200 bO.O 40.0 7"'01'02 87'12.121 
00010 "All" JlMP ClNT WAlIt,R 6"9 10 .~2't11)0 5~I.50300 7.320700 35.0 7.0 74'01102 81.112.121 
()0011 "A 11 ~ l[MP f AHN .. A 'It.R • 6 .. 0 66.9601)0 U3.5500 13.17":10 95.0 ..... 6 1"'01'02 81.112.121 
o C020 A If. nMP ClNT lilA liE R 190 19.7"641)0 5~1. 70f)00 7.306300 55.0 6.0 80.101115 81.112.121 
o C02 I AI .. TEMP r AHN WAllER 2 2~.0004)0 2 •• 000000 1."U200 25.0 23.0 8 1103',31 81105.128 
000 .. I 'lilA l .. LR "MO COlJl. .. 601 WA'IER 199 .703521DO .11359000 .91 .. 2700 2 0 60.101'15 87.112.121 
OOOb7 TILL SlAGE (l:DE WAllER 56 2571."'DO 7jl~9700.0 85".2300 "200 2000 8 1.103'31 81.1121'21 
OC07f1 lUJU HLGL JPfto ~I02 WAR" I 23.6004)0 23.5 23.5 74'03.101 7".103.107 
ot07b lU"f! lRlj)DM1~ HUH flU WAllER 1 .. 0 8.10001DO 3.!.36700 5.689200 311.0 1.0 74'05'29 81.112.121 
00080 UILLR PT-CO Ut.1 TS WA'IER 10 28.36341)0 2H .1600 14.63 .. 00 70 4 74'03.107 811'061'06 
00300 [JU MC..IL WAU,R 6~9 7.3"65IDO .... 552300 2.133600 12." 2.0 7"'01.102 811'121'21 
00301 (jC SA1UA PERUNT WAllER S 6 .. 9 76.1761DO lir8.5800 13.36300 120.6 25.6 74'01102 81.112.121 
()()1306 f!O(J ,. DAY t'('.IL "A'IER 1 3.30001DO 3.3 3.3 15.10".108 75.104.108 
0()310 bOlo E> DAY MG.lL WAIER 143 1.83011DO .~iO 14900 .7755600 ".6 .6 74'04.1'23 81'11.l21t 
0()~12 bOll (, OA Y t1G.lL lilA 'IE R 1 2.0()00IDO 2.0 2.0 1".1'03,07 14.103.101 
()()1322 bO" 10 [lAY t-I "oiL WA'IER I 1.6000100 1.6 1.6 78.111.1'2" 78.111.124 
OCl339 CLO t1UD OFoY "61 M('.IKG WA'IER 1 25000.IDO 25000 25000 1 b.l' 0 1.129 75.10 )1'29 
OOJ"O CO(J HI L[ VE.l MC..IL WA'IE.A 7 266.1" 100 30"01.00 17" .6200 " 80 24 7"'00.11'9 7f1.103'25 
O(),,.OO "., !.U WAnN 1 .. 6 7.66~"IOO .11782100 ."221500 8.80 6.ltO l1t.l'OI'02 81.1'12.121 
0(),402 SJ'E C IF I C CONDUt 1 lJMtiOS.lCM "A'IE.R 608 28280.4DO 611005000 7810.600 4"000 2900 18'0"'2" 87.112.121 
0()1 .. 03 Pit LAD ~U " UER 149 7.521"'00 •• 1235000 .4727600 8.1 4.l 71t.l'OJ'07 87.1'12.lll 
oe410 1 AU. CACtl3 fo1(,.IL W UEf.l lite 77.8"7IDO 3119.4800 19.735'0 120 0 71t.l'03.101 87'12.1'21 
O(),lt80 SIoL 1~11Y N-'1H WA'IER 616 20."I8IDO 24,.16600 4.915900 33.0 .0 7".1'09.1'19 81.1'12.121 
0()lb30 Rt. S I DlJE 101 NfL 1 t.C,./L lilA 'IE to I lClO.OOIOO 200 200 78'Olt'24 76.10lt'2" 
OC,b57 DIL-<'~Sl MUD FrlG~ MC:..IKG WAIER I 500.00100 500.000 500.000 lb'01,29 15'01.129 
o ()'Co 1 0 NH3.t.H4- N lOlAL MC..IL W A IE R 97 .26113'00 .0620300 .2 .. 00600 1.800 .050 7b'04'08 87.112.121 

It 23 .Olt8261(1 .«JOCl .. 786 .()218790 .110 .020 7".1'11.125 81.109.129 
TOl 120 .22033100 .11572090 .2391900 1.800 .020 7".1'11.125 8111l.l21 

OC't> 12 Ut.-IVNID NH3-N MCdL W AIE.R S 90 .00587!~2 .11000820 .ClOO0605 .013 .000 I 76'03.1'25 87'12.121 
0()'t.19 Ut-o-ILNl" NH3-NH.3 tt('/L .. A lEN S 90 .0071"36 .1)001213 .0110170 .089 .0002 7"'03,25 81.112.121 
OCI ,b UJl rt.JEL N .1 ('.IL W A I£." 116 .70672100 •• !7S10100 .5282100 3.500 .050 7 .. '12'JO 87.112.121 

K 7 .10857'00 .11022 "76 .0,.74090 .ZOO .0" 0 7 .. .111'25 85'02.101 
lOT 123 .67268'00 .l!S 24700 .b31"800 3.500 .040 1",.1.125 81112.121 

0()lt26 O~GA"'. N MUD (.) W1 MG'tt-G-N WAIER 1 382.60'00 38Z.60 38·2.60 7t..I0 l.1'l9 75.101.129 
OC'fl30 1'1(;21."03 N-1DTAl MG.lL wAlE J. 136 .11515100 .4))50960 .1228700 1.06 .02 74.1'03.107 67112.121 

tt- I .02000'00 • Cl2 .02 87.1' 11.124 87.111.124 
lOT 137 .114"5'00 .1))50 bl 0 .1226800 1.0f) .02 14.103.1'01 81.1121'21 

0(11(,60 tlf.lHtlPVIt Plolt MC..IL WA lEIi 13 .2300000 .1) 123500 .1111300 .51 .06 7 .. .103.101 15.10"1'08 
K 2 .060000Cl .4)000000 .0Cl(lOOOO .06 .Of) 7b.l03.1'06 75.1'04'11 
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"ll'l I I'La O£I'ZI".,L 0"0· OZ ". 0££1L90· 9909"0'0· 0ll6laOI· III tI lU" d "~H 101··50 ... ,:1 C;9<100 
.. ,,, 01'9l lOI'£O.'trL 90· 19· 0010611 - 0"91 "'Ia- OCJc:rLO Z- C;I 11)1 lI]l y" V<)" trOd ., 0<1,) H 1 Pill 09~'00 
3no Ol'fl 1no !)10 HmUNI .. HnNIXYH "30 NY15 "J)'n I tlWA Iii V]" tllO"nN 'lUU' It'IO]lit tUl JH'tH'td 
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"110£0 151nHlnos 
N01Sl'tlYH) YNI'OIlYl Hl,"OS 6105" 
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MO-020 

32 46 JO.O 019 ~1 30.0 3 
MOU1H Uf ,,","PPOO CK toIARICERS 3 &. 4 
4!)019 SOIUTH CAROLINA CHARLESTON 
SOU1HEASl 0308n 

'TYPA.lA~~~l.lST~(AM SANtEE COOI~ER MARI·NE 
21SC60WQ HQ 030502020 .. 0009.310 Off 
0000 FEEl IDEl>lH 

f'AIi Atoll 1£ R MEDIILM AMK NUM8ER MEAN VilA lANCE SlAN DEV MAU MUM MINIMUM BlG DATE END DAlE 
0110!)1 LEAD Pb .10T lJGA WA1E~ 31 303.8100 i'lJ318.00 139.2100 700 120' 18'0,.'24 8b.llO.l21 

It 8 50.00000 .'0000000 .0000000 flO !)O 86.101.130 81.110.126 
lliT 39 251.8000 2'6084.00 161.5100 700 50 78.104.12,. 87.110.126 

0110S2 LlAO SEDMG.lKG Dr.; Y WG 1 WATER 1 40.18000 40.18 11,0.18 It'01.l29 lS.l01.l29 
01105J ,""N tltlO DRY WGI .. G/kG-MN WATER I 59.26000 59.26 !i.9.26 lS.l01/29 lS.lO .,29 
o ~105b toIANG .. ( Sl Mill U C;.IL WAIER lit 70.7noo 1130.200 33.61900 180.0 SO.O' le'07.113 8 .. .10 .. .116 

It 25 50.00000 .10000000 .0000000 50.0 SO.O 18'04.1211 81,10.126 
101 39 57.43600 41S7.9S00 22.09100 180.0 50.0 78'0".12,. 87/10.126 

0:1056 MANGt-.tSt MN .D I !:oS lJGA WA lE R 12 187.7500 7H79.00 278.3500 950.0 50.0 7,..112.130 17'08.125 
Ie 8 50.00000 .0000000 .0000000 50.0 50.0 1f.o'03'06 77'10.105 

TOl 20 132.6500 .. '9650.00 222.8200 950.0 50.0, 1"/12/30 77.110'05 
o 1106£> NICHL NI.()ISS lJC .... L . WATER II 1 .. 4.5500 SID87.300 71.32500 290 100 7b.l03/12 11,. O.lO!) 

Ie 9 100.0000 .0000000 .0000000 100 100' 1''''12.130 76.107.113 
lOT 20 12 ... 5000 319 ... 500 56.52000 290 100 7"'12/30 77.118.105 

011067 Nl ClltL NI.TOtAL U(,.IL W A lEFl 27 161.4800 6105.ltOO 78.13700 370 501 78.10 .. '2 .. 85.11 .121 
Ie 12 'SO .00000 .0000000 .0000000 50 !) 01 8"'08'06 87.110.126 

10 T 39 121.1800 6U".SOO 83.03300 370 50, 18'0 .. /24 81'10/26 
01el68 NICltll S[ OMG/ItG Dr.y Wc"T II,. IE" It 1 10 .04000 1 0.04 110.04 75'01129 15.101.129 
CIIC90 ZI .. C ZN .DISS UGA WATER 5 240.0000 3,6000.CO 169.7"00 570 110, 14'12.130 15.10 .. , .. 

Ie 16 100.0000 .0000000 .0000000 100 1001 14'll.12!) 71.110.105 
101 21 133.3300 10933.00 104 .!)60 0 510 1001 1 .. ,1l'2S 11'10.105 

011092 lINC ZN.TOT lJCdL WAlER 19 10 ... 1'00 U .. 8.600 42.99500 200 601 181'0".12' 81.101.106 
Ie 20 62.50000 493.4200 22.21300 100 501 781'10/26 81.110/26 

lOT 39 83.07700 1'579.800 39.14630 200 50' 16.10 .. .124 87.1101'26 
0:1093 ZINC Sf. OM c,.IK (, Df- Y WGT WATEA , 37.16000 37.16 ~17.1 e, 1~'01'29 1S.l0 1.129 
31S0e ")1 (OL I MPH COMP lUIlLCODE WAlER 1 94.00000 9" 9~1 1~'02/11 15.102.111 
311t 15 FIC. (Oll MP"ECMElJ .I100ML WA lER 1 84.00000 84 8'11 81.103/31 81.103.131 
311616 ftC COLl Mr ~-rCBJ< , I OOHL WA lER 105 "35.7900 1133 .. 400 21186.900 29700 ~I 1"'03.107 81.112/21 

J 42 2 .. 7.1 .. 00 542270.0 136.3900 4600 'I, 11.102n2 81.111.124 
It 1 2.000000 2 ., .. 8.,01.126 8.,01.126 
L 2 150.0000 16200.00 121.2800 2 .. 0 6(' 19'08/09 83'01'05 

lUT 150 316.2700 591£>~00 2 ....... 500 29100 "'~ 14.103.101 81.112.121 
3'.301 P.P·tDT SEDUG/I((, or.y "'GT WI. IE R IC 1 .1000000 .JO .1 (' 1b.lO 1 n9 7S.l01.l29 
3'~306 O.P' OOl MUD DRY UCO.lK c" WAlLA It 1 .1000000 .10 .1 CI 15.101.129 75/01'29 
3 '~311 P,P'tOf) Sf. DUG.lK co . lIf-Y wGT WAIER 1 ... 200000 .42 ... ~~ 15'01/29 1f1.10 1.129 
3~~3J 6 O.P' [l[,D ... W DRY lJ('.IKG WAlEk Ie I .1000000 .10 .1(' 7£>'01.129 1S'0 1.129 
3'~321 P.P·[)[JE S[CUC./KG DR Y wG' lilA lEf( 1 .1300000 .13 • I ~I 7b.lO 1.129 7S.l0 1.129 
3~~;'33 ALORIN !:o£ ouc, .IIH. D~Y "'GT IroA lEI< It I .1000000 .'0 .1(1 7~.I0 1.129 15.101.129 
3~~3" 3 GHt('-MU[J Ll NDANE LRYUC,.IKG WATER It 1 .1000000 .10 .1 (I 7{;'0I.l29 15.10 l.I29 
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MO-0210 

32 ~6 30.0 079 57 30.0 3 
,MOUIH Of WAPPOO CK MARKERS 3 , , 
~5019 SOUIH CAIWLJNA CHARLESTON 

, SOUIHE,~SI 0308U 
11 YI'WA.·I~M /~IRl AM SAN lEE COOJIEA MARINE 

21SC601lfQ HQ 03050Z0201l 0009.310 OFF 
0000 fl~ET I)[PIH 

FARAME llR lo4E D I t.M RMK NUMDER MEAI~ V'~RUfliCE STAN OEV MAXI MUM MINIMUM BEG DAll LfliD DATE 
3~383 DllLL~IN SEDUG/K~ DRY wGT WAllER K 1 .10000100 .10 .10 7f,/O 1/29 7~.I0 1#'29 
3~393 Et.ORlfli SEOUCo/KG Ol<Y WCoT ~A1IER K 1 .1000011)0 .10 .10 1~/01/29 7!>/OI/29 
J~399 l1HION MUD UC"IKCi WAn.R K I 1.000011)0 1.00 1.00 7b/Ol/29 7~/OU29 
39~OJ 'IUXAH'[ H SEDUe./KC. DRY wGI WA11ER K 1 .1000011)0 .10 .10 7!>/O 1.129 15.1'01/29 
3~"13 H(P1CHlR SLDUG/KC. D~Y wGl WI. 'II:.R It I .1000011)0 .10 .10 75/01/29 1~/O1/29 
39"23 IIiJ'CHlRl:.P S[DUCdK~ Dt.Y wGT WA'IER It I .10000100 .10 .10 15.1'01.1'29 7!>/O1/29 
3~531 1111 A L A lHN MUD UG/K C. WA11lR K I 1.000011)0 1.00 1.00 1!>1'011'29 75.1'01/29 
3S!llel IPARA lHH MUD tJ(j.lK G WA'IER K I 1.0000100 1.00 1.00 151'01.129 7!>.I0 1/29 
39!>71 Il>lAIINOH MUD tJc./K G WA'IER K 1 1.000011)0 1.00 1.00 1fil'0 1.1'2 9 7fi.lOI/29 
3S581 IbUIH JON MUD DRY Ue..IKG .. A'IER It 1 1.0000100 1.00 1.00 7f1/0 1/29 75.1'01/29 
3~18J II.INOl-NE MUD DRY UC>.I'KG WA1IE~ Ie 1 .10000100 .10 .10 l~/O 1/29 7~/O1/29 
J~187 'IUlt ION MUD U(,./Ke. WI. 'IER It 1 1.000011)0 1.00 1.00 1b/Ol.1'29 7!>/O 1#'29 
le6f>7 I(AL .IAl<ll CA MG M(".IL WA'IE.R , 2 3856.9100 1!;0"0 .00 122.6~00 39 .. ' 3110 fI~/02/01 86.1'05.1'12 
70322 IRE SltUl 101 VUL HRHNI IU'IE.R 1 1.0200100 1.0 1.0 151'01/29 1f>1'01/29 
70t07 J'HOS-l ORIHO Me..It: p .. AIEA 7 .06~281r»0 .1)028286 .05318,,0 .180 .020 1b/06.105 76.106.117 
71900 IIliERClRY He. .101Al UG.ll- WI. 'fER .. I 1.0283'00 1 .... 31000 1.196300 5.3 .2 74.1'03.107 851'07.1'05 

It 25 .29600100 .1)219000 .1670300 .8 .2 1~.I'01.129 87/10.1'26 
lOT 66 .7509100 1,.019100 1.009500 5.3 .2 1"1'03/01 81.1'10'26 

71921 II4Ek(LRY SLO~GI'KC. DIH wGI WAIER I .11000100 .1 .1 15'01.129 75.1'01/29 
1" 0" I .. tit SAMPLE UPlAlED lilA IER 122 86841150.0 31S5~60DO 620e.6DO 880"19 815,0529 86.10.3.12~ 87'12'21 
eCI53 :5[0 ... E.Nl ORG-C HRU:Nl IiIAIER I .32000100 .32 .32 7£>/D 1.129 751'0 l.I'29 
lI20 .. 8 IBol lPlli OF SI4Pl Ml:.1U~S WAIER 64119 3.3986'00 8,.097000 2.8455'0 13.00 .30 7".ID 1.1'02 811'12.1'21 
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MD-03·~ 

32 _~ 50.0 019 56 ~O.O 3 
RT BANIC ASt1ILEY RVR AT MOUTH Of JAMES ISLAND 4(1(, 

'5019 S()lJITH CAROLINA CHARLESTON 
SOUTHEJ'ST 030fln 

,lYPA,AMBN1'SlktAM SAN lEE COOfl'ER MARINE 
21SC601.Q HQ 03050202006 0001~.143 Off 
0000 FI~ET IlIEPTH 

JlAI<AME UR .'EDll,M RMK NUMBER MEa,~ V_1ft lANCE SU ... OEV MAU MUM MINIMUM Btc;. DATE END DAlE 
00002 IH~AM"'LoC ~ fJWM JOT lJANK "AllER 25_ _9.7 __ IU 11'.22800 _ .150730 90.0 20.0 1"'03'01 81'12/21 
00010 unA TEMP CtNT II A liE R 515 19._87130 5el.38tJOO 1.098300 33.0 1.0 1 .. '0_'23 81'12/21 
00011 lilA 11 R nMP fAUN ",AllER S 57S 67.01,.')0 le.3.2000 12.11530 VI.,. 

"" • 6 14'0,.'23 81'12~21 
00020 AIJi Tt.MP ClNl "A lIE R 182 19.8_311)'0 se •• 80tJoo 1·531030 5S.0 6.0 80'02'13 81'12/21 
00021 AIr. Tt.f.lP FAHN "A lER 2 2_ .0001~0 2.,000000 1.41_21)0 25.0 23.0 8 "03'31 81/05'28 
000 .. 1 'III A It'tR WMO coot 4501 IIA:I£R 182 .6918011»0 .11308200 .911501)0 2 0 80'02'13 81'12'21 
O()0"8 101 I-AI< 1 PJO[ SSURE ~ SAl iii Alit: R I 11.50011»0 11.5 11.5 8;'06'24 82'06'2,. 
0(l061 Till SlACoE U:DE WI. :IER 56 2755.'U'0 81'5230.0 V35.S_00 ,.200 2000 81/03'31 81' 12,21 
o (),015 ll1f,U HLGl J'PM 5102 "A'IER I 28.00011)0 28.0 28.0 14'03'01 14~03'01 
()(016 lUHI TROIDMIR tlACH FlU WAllER 13_ 8.101911)0 6ti.7"700 8.169900 80.0 .8 1 .. 'OS,29 81~12'21 0(),078 lRAf.,SP SEeCHI MlTERS "A'IU/, I 1.000011)0 1.00 1.00 8to'01'05 85'01'05 
(le080 CoLVR PI-CO UNITS WAllER 16 25.28111)0 6C,.26600 8.1"0"00 .. 0 5 14'03'01 11'0"~2" 0()300 [.IV MCdL WI. 'IER 57" 7.21561)0 3 .. 185700 1.9"5700 12.2 2.2 1"'0"'23 81'12~21 () CI30 I ' ()(j SAlUR HFleENT WI. 'IER $ 51_ 15.20511»0 UiO .5200 12.26900 126.1 28.9 7"'04'23 81/12/21 
0()'306 DOL 4 DAY MC"L "A'IER I ".700011)0 It .1 '.7 7~'0"'08 15'04'08 
oe310 bol; 5 OAY ... C,A WA'JEI< 135 1.8222130 .11707_00 .9331400 6.6 .3 14'0"'23 87'12.121 
Cll:1312 aot 6 DAY toIC;A "A'IEIt I 2 .0500100 2. I 2.1 7,.'03'01 7_'03'07 
OCl'322 BUll 10 DAY MC;'L VA'IER I 1.500011)0 1.5 1.5 16,"/2_ 18'1.,2' 
ClCl'335 cot, LOWLEVEl toIC,.lL .. AlE r. I 13.00011)0 73.0 73.0 8"'01'31 86.101'31 
()(1339 t.c/D f.,UD OJa "<;T MC;,KG "AIEl< I 16000.'00 16000 16000 75'01'21 75.10.,27 
o Cl13 .. 0 cot HI Ll VEL Mli'L ~AnR 6 253.83100 111396.00 106.1530 "00 88 7"'09.1IV 16~03.125 
OCI_OO Pt' SU V AlE R 13-7 7.701411)0 .11 "93ClO 0 .3863900 8.60 6.20 7"'04'23 111'12'21 
OCl140~ SJ'EC IF IC CON[)U(1 UMhOS'CM "AlE R S,. I 29105.11)0 e.11_81ClOO 16"1.300 'SOOi» 11000 711'0,./2" 81.112'21 
0(1403 PJ, LAO SU "A IE R 1_2 7.e.99911)0 .11"11500 .315701)0 8.0 5.e. 1"'03~01 81'12/21 
OCI" I 0 T All( (AC03 "'<;~L iii A 'IE Jl lit 2 80._16,1)0 2116.1900 16.91700 130 '5 7"'03.101 81'12.121 
Cl C_15 PhlN-PH- Lf It.! ALit. toIC.A '- AIER I 7.900011)0 8 8 80' 12.1U 80.l12n8 
0(1"80 SALI"'I1Y PPIH '- A IE R 547 2 1.11011)0 211.06tJOO 5.291700 36.0 7.8 7"'09/1 9 81.112'21 
'OClI~30 ~lSltUl:. 101 NFLl "'C;~L III A IE R 2 37.000'1)0 3;'8.0ClOO 11.38500 50 2" 82'03'05 tt3.11 UOI 

J I 22.00000 22 22 7Id04/2" 18.10".12" 
TO' 3 32.000DO 2.~" .0000 15.62100 50 22 78.10 .. .12' 83'11~01 

0(1551 (/ IL -(;RSt MlIt> f RGf( ... li.lk (, WAIER I 510.0000 510.000 SIC'.OOO 7t"0 1.121 15'01.127 
0(1t- I 0 NH3 .. to.H_- N lOTAL M('~L '- A IE. I< 101 .2798000 .1)939810 .3065100 2.000 .050 It>/0,.'08 81'12~21 

K 18 .0450000 .1)00 1323 .0115050 .050 .020 7",.1'25 81'08'28 
'liT 119 .2"_2800 .1)868070 .29"6300 2.000 .020 7"'11 '25 81'12/21 0(11)12 Uf.,-ICNID Mt3-N t>\Ci,L "AfE R $ V4 .0061626 .1~000f,62 .001'989 .03" .0003 If>~03'25 87/12.121 0(161 \I O"-ltNID t.H3-NHJ MCdL "AlE R $ 9 .. .001"931 .1)000831 .00V1178 .0"1 .,0003 It''/O 3.12~ 81.112.121 

0(11.25 lUT .. J[L t, ",c;~L WAlER 110 .726"SOO .:'2111100 .56983DO ... 000 .050 If>'O 1'21 8U 12/21 
K 6 .1033300 .I~OOO (,66 .00816'7 .120 .100 74/11/25 85~02~OI 

TOT 116 .69"2200 .;'269f100 .5718200 ,..000 .OSO 1"'11.125 87.112.121 
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"'D-03j~ 

32 _5 50.0 079 b6 &0.0 3 
RT BANK ASHLEY RVR AT MDU1H OF JAMES 
leSOl9 SOll1H CAROLINA CHARLESION 

ISLAND Ck 

SOUTHEjlST 0308n 
"n:,AJ'A .... u.lI'S1RlAM SANTEE COOF'lR MARINE 

2ISC6~I.Q HQ 0'050202006 0000.1_0 OFF 
0000 I:ET EIEPIH 

FARAME TER filEDllM Rfilk NUMBER MEA .. V.,R lANCE STAN DEV MAXI MUM 'UNIMUM BEG DATE tND DATE 
00lfJ26 O~GA~. N MUD 0 Wl ".CO.IICG-N WAlltR 1 ... 6.801)0 .le6.80 ._6.80 7~/OI/21 7&/01/27 
00lfl30 ""2''''03 N -101 AL toIG.lL WAllER 128 .09_It5:'0 .C1031302 .OS~9"0 .38 .03 74/03.101 87.112.12. 

k 2 .020001)0 .(1000000 .0000000 .OZ .02 82.1 •• .119 8S.l01.I02 
101 130 .09330iro .C1031663 .0562700 .38 .02 14/03.107 87.1.2.12. 

00,660 ""'Ht:P04 POIt fil C:../L lolA liE Ii 10 .222001)0 .ClIO 48 itO J .0695710 .30 •• 2 7ltl03/01 7S.l01t/08 
&0,665 .>tiDS -TOT Mc:'/L P '!fA liE R 101 .105351)0 .Cl101t9930 .0706610 .le80 .030 1c>.I01/23 81.109.129 

Ie 15 .07666~'0 .111053096 .0728670 .300 .0&0 7",11"25 87.1l~.I2t 
101 116 .1016ltl)0 .111050815 .0712850 .le80 .030 7"" II "2 6 81"1 .12 

00lb80 11 DR" ( C MG/L WAllER 1t6 5.8.651)0 11.96(.00 3.459200 18.1 1.9 1_"11.125 87.110.126 
k 2 3.00001)0 8.,000000 2.828400 5.0 1.0 78.111"21t 81.110.127 

101 "8 5.72791)0 11.95700 3.457900 18.1 1.0 1_,11/25 81.110.lZ6 
OO'POO 1101 HARD CACD3 "'G"L wAllEN 4 3475.01)0 32!9170.0 573.7300 _000 2800 79/0 l.IJ8 87,,05.1U 
00'916 I:ALC IUM CA-TOI "'G"L .. AllER 2 Z45.001)0 4!l,0 .0000 21.21300 Zfto.o 230.0 85"02.101 86/05.112 
OC~2b 14(,I\;S IUM MG.D.SS fl,CdL WAllEN 9 703.111)0 72!9870.0 854.3300 2970.0 270.0 75103/12 76.103.125 
OO'~27 14C:.NS IUM MG.10l filG"L WAllER 2 805.001)0 5CI.00000 7.071100 810.0 800.0 85102"01 86105/12 
01'000 j".S( ... IC AS.OISS UCO"L WAllE R k I 5.00001)0 5 5 1Vll1'25 14.1ll/25 
01'025 I:AOM IUM CO.DIS!. UCi/L WAllEN 3 101.671)0 U1958.00 137.6900 260 .0 75/0""08 71.108.125 

Ie 16 17.3331)0 5~19 .6300 23.,,1'200 100 10 1_"03/01 77"01t/25 
101 IB 31.3891)0 31r28.800 61.06400 260 10 14"03/07 77/08/25 

01'027 I:AOM IUM CO.1D' UCi"L WAllER 2 3".5001)0 2~~1t .6000 16.26400 46 23 1e101t.l2" 18.107/.3 
k 31 10.0001)0 .'1000000 .0000000 10 .0 18110"26 81/10.126 

lell 33 II.U51)0 "~1.60800 6.596000 46 .0 7e/0"/2,, 87.110.126 
0.028 1:0 MlJO DRV VCOI ",G"kG-(D WAllER 1 11.1801)0 •••• 8 .1.18 75.101"21 7~.I01/27 
01029 I:tlROt'IUM SEOMG.lK(' DRY WGf WAlIt.R • 3.89001)0 3.89 3.89 7f:"0 1.121 15"01.127 
01030 01RO.-.UM CI~.O I S5 UG"L WA'ltR 2 50.0001)0 .'1000000 .0000000 50 50 7("03.125 76"01.127 

Ie 16 &3.1251)0 l!~6.2500 12.~0000 .00 50 7,./03.107 77.108.12~ 
101 18 52.7781)0 U8.8900 11.18500 .00 50 7"/03.107 11.108.125 

01034 ICHROfilUM CR.1Ol UGA WAlER k 33 &0.0001)0 .ClIOOOOOO .0000000 ~O 50 18"0""2" 87".0.126 
010" 0 ICCJPP( R CU.0IS5 .UCi"L VAlER 1 200.001)0 200 200 71t" •• /25 1".1.1.125 

Ie 21 97.6191~0 U9.0500 10.91100 I DO 50 7_,03"07 71.108.125 
Hit 22 102.271)0 e,119.8300 24.28100 ZOO 50 7,..103/01 71'08/25 

01042 UIPPlR (U.1Dl UCdL vAlIER • 60.0001)0 60 60 83/ 10". ,. 83.110.ln 
Ie 38 6,. .47"'0 5;!8.1000 22.98000 .00 50 78/01t.l24 87.1.0/26 

DJiY WG\ 
101 39 6".35DI)0 611".7.00 22.«>8700 • 00 ~o 76.10_.12,. 87.1.0.126 

o .ll" 3 1[['PPlR S[OMG"KCi WA'IER • ,. .86001)0 _.86 _.86 7~/0 • .I21 7~.I01.127 
o IOltb I~('N Fl.10l UGA WAllE R 39 51".36100 '6'1rO 15.00 258.8no 1300 .SO 78/01t/2_ 87.110.126 
010_6 INllN fl.0155 UG.lL WA lIEf. 23 638.871)0 3~~0920.0 5«>6.5000 2550 180 7_.103"07 71.108.125 
010_9 LlAO PlhD 15S UCdL wAllE r- 18 160.221~0 3~.25.C.00 59.37130 2~0 51t 1"/05.129 77,,08.125 

IC f. 80.0001)0 "~tOO. 000 67~08200 200 50 7,..103.101 7!l"06.105 

L ." 
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folD -OJ4' 

32 45 bO.O 019 56 50.0 3 
AT BAN" A SHiLE Y A VR AT MOU1H Of JAMES ISl,lND t:ll 
1115019 SOUllH ('AROL IN. CH.ALES10N 
SOUTHEAlST 0308n 

I'T VPW .... lli~l 'SIRE.'" S.NtEE COOP'lA M.RINE 
21 SC60'10 HQ 03050202006 0001).140 OFF 
0000 FI,fcT DIEP1 .. 

" ....... E 11:. A ,'EOll ... AMk NUMBER MEA •• "ARIANCE StAN DEY MAXIMUM MINU4UM BlG DAlE ENO DATE 
010 .. 9 LlAO Pli .0 1 !oS U G'l "AliEN TOT 23 142.781'0 411l,81.200 68.46300 250 50 1 .. '03'01 11'08'25 
01051 ILlAD PO.TOI UC. ..... L WI. lrER 25 318.001)0 1111,167.00 119.0200 560 130 1t1'0 .. '2 .. 8"'0 .. '16 

It 8 50.0001'0 .(11000000 .0000000 50 50 8"'01'30 87'10'26 
lOT 33 253.031'0 2111,228.00 155.6500 560 50 1e,0"n .. 81.fl01'26 

01052 ILl.D !oE DMG'K (, Ofa wGt wUtA 1 2.920000 2.92 2.92 1f1'0 1.127 75/01/21 
01053 ~N ... UD DAY IHiT f'r./kG-MN W.1IER 1 27.7001)0 27.70 27.70 15'0""'21 15'01/21 
01055 II4.NGr.LSl foIN UG/L W.1I[" '12 10.8331)0 lii'62.900 35.53700 180.0 50.0 7"'01'1] 8"'04/16 

It 27 50.0001l0 .(1000000 .0000000 50.0 50.0 1f,'0 .. '2 .. 81'10'2" 
TOT 39 56 ... 101'0 1t~.0 .It 600 21."5800 180.0 50.0 7b'01t'2 .. '87'10'26 

01056 II4.N61>lS[, MN .DlSS Ur.'L WAlllR 7 68.5721'0 31,4.2900 11.72800 100.0 50.0 15'0"'08 11'08'25 
k 8 50.0001)0 .(1000000 .0000000 50.0 50.0 75'03,12 16'10'26 

TilT 15 58.66711)0 2c!6.6700 15.05600 100.0 flO.O 15'03'12 11'08'25 
01065 t.a CHl NI.DI~S UG/L WAIIE~ 11 131.821'0 21r16.ltOO 52.11900 270 100 75'03'12 77'08'25 

k 4 100.001[)0 .(1000000 .0000000 100 100 1[;'07'29 1"/Ol.fl3 
lOT 15 123.33i[)0 21152."00 .. 6.39"00 270 100 75'03'12 77'08'25 

01067 t.ICt;.[l NI.l0tAL Ur.'L " .IIER 28 un.Hi[)O 61rll.bOO 81.96000 390 50 7",0"'2" 85'101'21 
Ie II 50.000i[)0 .(1000000 .0000000 50 50 8"'08'06 81'10'26 

lOT 39 126.9211)0 71158.700 84.60900 390 50 78'0"'24 87'10/26 
01068 NICkEL SEOMG/KC, OFiV wCil WA 'fER Ie 1 4.8600i[)0 4.86 4.86 15'01'21 75'01'27 
01090 ll .. ' lN .OISS UC ..... L VA 'rE~ 1 250.001[)0 250 250 7~'04'08 7b'0 .. '08 

Ii:. 15 100.0011)0 .(1000000 .0000000 100 100 74'11,25 77'08'25 
TOT 16 109.381DO n06.300 37.f.0000 250 100 1"'11'25 17/081'25 

01092 llNC IN .TOT UG/L VA'rER 20 145.50100 2E1226.00 168.0100 800 50 78'04'24 87'07'06 
Ie 19 60.52(11)0 1t~11I.6000 20.9"300 100 50 18'10'26 81'10'26 

TOl 39 104.1011)0 U.112.00 127.1700 800 50 7~'0"'2" 87'10'26 
01093 lJNC StCf046/kC. Ofa WGt " AIER 1 13.610100 13.61 13.61 76'01,21 75'01/27 
311~16 FLC COLI MF M-F('OR 'IOOML "A'fEN 100 451.20'00 ~12 39100 3039.600 30500 .. 7"'03'01 tl7/J2,21 

J 35 223.2011)0 1115010.0 339.1300 lIII 00 2 1~'09'13 87'10'26 
k 3 268.001[)0 2112270.0 4(0.7300 1100 2 74"04/23 19'0 !.f18 
L & 1652.01[)0 !i999!.00 2 .... 9.400 6000 60 7"'08'21 8"'05.fl8 

lOT 143 433.54100 ti70"~00 2~89.400 30500 2 14'03'07 87'12/21 
3~130 1 P.P'['IOT SEOUr..fK c. r,r.v !IIGt .. A'rER 1 .68000100 .68 .68 1b'01/21 75'011'27 
3\130 1l.P • 1)1) 1 MUD OR V L6,KG V. rE," Ie 1 .IOOOOI[)O .10 .10 75/011'27 75'01'27 
.3 ~;.311 p.p·roo !oEOUG'KC. ora !liCit "A IE N 1 .410001DO ... 1 .4 I 75'01/21 75/01'21 
:H~316 0.1' , [Jot> MUO [JRV U"'KG W • IE. R Ie I .10000'00 .10 .10 15'01/21 75'01'21 
.3 ~~.321 P.P ·UlE SE (jUG.lK (, Df'V WGt !II A 'IE~ 1 .120001[)0 .12 .12 15/01/21 75/01'21 
3~;333 .lO~IN S[ (JUG.fK C, OhY ",,1 iliA II:cR IC I .1000000 • 10 .10 7b'0.,21 15/011'27 
.3~·3"3 GlHC-f04UlJ LI NO.NE LA VUG.IICG III.UN IC I .10000'00 .10 .10 75'01'21 75'01/27 
3~,383 DJLllRIN S I:c liU C. ,I((. Of,V WGl WARR k I .10000'00 .10 .10 75'01/21 75/011'27 



51 CRI[ T RI. lR I L VAL 01. TE 89/09, &' 8 P G ... =-INV ENl PAGl: 22 
MO-03" 

32 45 50.0 079 56 SO.O 3 
RT BANlt AS.,ILEY RVR AT MOUTH OF .lAMES ISLAND Ck 
'f019 SOUTH CAROLINA CHARLESTON 
SOU1HEjlSl 03081' 

'TYPA'A~8Nl'ST~lAM ,SANTEE COOPER MARINE 
21SC60Wo HQ 03050202006 0000.140 OfF 
0000 FtE 1 IlIU'TH 

"AIiANt UN "EDll,M AMI!. NUMBER MEAI~ V~RIANCE SlAN OEV MAXI MUM MINIMUM HEG DAl[ END DATE 
39393 I~NON IN SLDUG'KC. [Jf<Y WCol IIA llEH k I .'1000041)0 .10 .10 7f>'0 .,21 75/0U27 
39399 ( lHION MUD UG.lkG WAllER It 1 1.000011)0 1.00 1.00 7f>/0.,21 15'01/27 
39,"03 'ILXAf.>H[pj SEDUC,IKC. Ot.:Y WGI WAllER It 1 .1000011)0 .10 .10 n,'0.,21 15/0U21 
3SltlJ HlPTCHLR StDUC.,kC. DRY WGI WAllER It 1 .1000011)0 .10 .10 1b'OU21 75/0U27 
39,"23 HfCHLRtF StDUe;/KL DliY w<>1 WA'IEA It I' .1000011)0 .10 .10 7b/0 1,21 75.1'0.,27 
39'[,3 I I~AL AlliN MUD UC"KG WAllER It I 1.000011)0 1.00 1.00 1b/O.,21 75'OU27 
3S'~" I PARA ntN MUD UC;'KG "AllER k I 1.000011)0 1.00 1.00 7f>,0 .,21 75.1'0.,21 
39571 I)1A2INON MUD U().I'kG WAlltR It I 1.000011)0 1.00 1.00 If>'0.,27 75,OU27 
3SS8 I liOlJlHION NUl> DRY U,",.I'kCo WAllER II. I, 1.000011)0 1.00 1.00 75,0.,27 75'OU27 
39783 IlINlIANl MUll DRY uc.n;G WAllE fC It I! .1000011)0 .10 .10 7f>/0 .,21 15.1'01'21 
39787 '11<11. ION MUD UC;.I'kG WAllER It Ii 1.000041)0 1.00 1.00 7t.'0.,27 75.1'0.,27 
4"'570 ICAL HARD CA Me; HC,A. WA'IER • 2 3926.81)0 6lr36.000 82.073DO 3985 3869 8f,02'01 86'05.1'12 
70322 IU.Sll)Ul 101 VOL fUU:ENT WA11EA I 1.900011)0 1.9 1.9 7t,0 .,27 75'01127 
70t07 "H05-1 VRIHU M".I'L P WA1IEf< 7 .0"71';'0 .0010f.72 .03251'0 .110 .020 7t.l'06.1'05 76'06.1'l7 
71900 Il4lf.lUJRY HG .10lAL UC;/L WA'IER 36 1 1.0"61IDO 1 .. 83'700 1.,}f,.5J 0 1.' .2 7".1'03.1'01 1If>J'l 0,21 

It 24 .3125041)0 .(1298370 .1727300 .8 .2 7f>'07/29 87'10126 
lVl 60 .75300 100 1.,2.1Ic..OO 1.109800 7.3 .2 711.1'03.1'07 87.1'10.1'26 

71921 II4(RCt.RY S[OMC;./kG DfiY we;, WI. lER 1 .0800041)0 .08 .08 7 f>/ ° l.I' 21 75.1'01.127 
71t0,. I WUf ~AMPLE UI-'DA1ED WA'IER 100 869270,.0 "ii~367000 6509.000 880"10 860529 84'08.1'06 81'12.1'21 
8 Cl5J i!)fDlt'lNl O~"-C JERClNl WA'IEA I .220001DO .22 .22 7b/0 l.I'21 75.1'01/27 
e201t II I[I(.T lPTH OF SMPL MlURS WA'lf.R 572 3.203311)0 7.,6112000 2.7716DO 13.00 .30 1".1'0".1'23 111.1'12/21 

i. ." " 



Sl()f;LT RllIR 1L VAL DAn 89.1 0\).1 ~ II PGfoI=INVEt.1 IPAGl: 23 
MD-O"" 

32 f;2 !:'O.O 079 !)7 00.0 3 
COOPER FeVR AS SHIPYARD Cit Al BUOY ,,~ 

"5019 SOUl H CAROLINA CHARLESTON 
SOU1HE,lSl 030810 

.11 YFA.I AHChT.I~ Hll Ak SANTEE CDOF'ER MARINE 0151 
21SC60lltQ 03050201003 000 1.980 ON 
0000 Flo.E 1 tlEP1H 

PARAME UR 14EDll.M R"'~ NUMBER, MEAl,. V.IR laNCE SIAN DEV MAXIMUM MINIMUM 8£G DAlE [NO DAlE 
OClO02 HSA.",.'LoC :it f RUM Fel flAN~ WA'IER 285 '50.1,,011J0 5 .. 614900 l.369600 90.0 50.0 74.10l.l .. 67/12.121 
OCl:OIO tiA 1I:R UMP CtNI wA'rER 8b6 19.8011DO 5~ •• 61900 7.390"00 33.0 2.6 74/05/21 81.1I2.1lI 
OCI011 "AlLR IlMr' r AHN WUER t 856 61.6501DO 11'6.8400 13.29800 91." 36.7 74/05/21 81/ll.lll 
OCI020 AI ... llHP (lNI WAIER l07 21.06011)0 5C1.55400 7.110100 .. 0.5 5.0 80/01.115 81/ll/21 
oel021 AIr. lLHP rAHN WAIER 323.66711J0 2i1!.3~"00 ".725900 29.0 20.0 81.102/11 8l.105.119 
0(ICl41 IiIlAl .. tR nm (DOt 1t501 WA IER III : .921t1711)0 4.,9" 600 2.224100 22 0 110/0 lI'I5 87.112.121 
OClI067 1)([ SlAGE C out. WAlE R 73 2513.711)0 71'8680.0 882."300 .. ..,00 2000 81.103/10 81/12/21 
CC076 1l1r..lJ llielOHH' HAUi flU W A 'IE R 136 6.856611)0 5~1.5"400 7.385,.00 10.0 .8 1,./02/,1,. 81/12/21 
0(;,0150 (ULeR PI-CO UNIIS .. A IER 18 30. 78311J0 2~'1.8900 15."l,.00 60 6 7 .. /02.11,. 78.10It/2" 
C(l1300 "L M (;.IL ':lAIER 86f> 7.203"11J0 It ,,9 86fAJ 0 2.233130 19.0 2.8 1"/05/21 87/12/21 
0(11301 (Jr: SAIUR J'ERCENI WA'IER • 8b5 75.06611)0 2113."200 U .60900 195.9 3,..1 1"/05/21 81/12/21 
OCI310 bOt 5 DAY H(;.IL WA IER 130 1.583811J0 •• '092800 .8421900 6.8 ." 74/02/1" 81/12/21 

K 8 1.000011)0 .1)000000 .0000000 1.0 1.0 1«>'03/25 84/12.11,. 
101 U8 1.5(0011)0 .11866l00 .8l(;6200 6.8 .4 74.10l/11t 81/12/21 

OCI339 coo .... UD DRY lillol Me,./KG wAn,R 1 121000.0 121000 127000 15'02/25 75/02/25 
0(113,.0 CO[, HI LEVEL ... G/L iliA IER 5 f>1.00011)0 8~ll.0000 19.17200 98 28 15/12.112 16/03.125 
0(1400 P.I SU WAlER 134 1.5f>5211)0 .:,.91700 .5649500 9.00 1t.10 14/05/21 87/ 12/21 
0(1402 SHClflC CONoUC 1 UMHOS/CM "AIER 809 1596".100 11178E .05 13105.00 31~000 30 16.104/24 81.112/21 
0(1"03 fH LAB SU WAIEr. 141 1.185411J0 .11996700 .4468~:J0 8.0 ~.2 7"/02/14 87/12.12 I 
0(1410 1 Ali' CAC03 .. edL ~AlE" 140 _1.122 100 2'!9.5500 15.15100 82 6 7lt~02/14 87/12/l1 
(l(i415 Pt1E N-PH- Lf IN AU. ~G/L aI AlER 1 36.000100 36 36 74/07/12 74/07/12 
0(!48C SALIt-I1Y PPTH WAfER 811 10.65011J0 3·~.08500 5.838200 25.0 .0 74/08/02 8Vli/21 C(It,3C rH:.S nUE 10 I NfL 1 HCdL aI A IE R 1 1.8(0011)0 8 8 81/06/07 81/0 /0 

J I 22.000100 22 22 78/04/2" 78/011/211 
101 2 1,..900 IDO 11)0.8200 10.04100 22 8 78/04/24 81/08/07 

0(1557 OIL-C,RSI MUD FRGJc f.1(j.l1t G WAfER 1 80.000100 80.000 80.000 15/02/25 15/02/25 
O(It-lO hH3 .... H4- N IOlAL tl.G.lL alA IE R 93 .2080600 .119114730 .3073700 2.500 .030 1!l/08/06 87/12.121 

K 25 .0496000 .1)001790 .0133800 .100 .020 75'02/24 81/09/28 
1111 118 .174 .. 9'00 .1)785520 .2802100 2.500 .020 1(./02/24 87/12/21 

()(1112 Ut--I(;NIC "'i3-N ... CdL WAlE R $ 92 .0050155 .1'0020_9 .01113110 .106 .OCl10006 7t"l03.125 81/12/21 
Cel('19 U"'-lCNZ[; NH;)-NH;) M;,tL aI A IE R • 9l .006091!3 .1'003030 .011"080 .12g .OCl10007 7(·/03/25 81/12.121 
C ()(,25 llll ... ..I[l h ..,G/L .. A1ER 108 .6799000 .;'528700 .5940300 5.400 .060 75/02/24 87/12/21 

K 3 .0833330 .10008333 .Ol88680 • 100 .050 7b/12/15 80/07.121 
lUI 111 .6637800 .;'521000 .5938900 5.400 .050 It/02/24 87/12.121 

C()('26 DR"A"'. t- MUD 0 W1 ",C,.IIlG-N aI AIER I 2151.000 2151.00 215,1.00 7fdOZ/Z5 75/02/25 
oelt-30 hL21."03 N-10l AL ..,e ..... L WAR .. 128 .14711 00 .IU6601t0 .1913200 1.91 .01 14/0Z/ lit 81/12/21 

k I .0200000 .02 .02 7~/Ot./Ol 76/06.107 
101 129 .14~1200 .11)36"430 .1909000 1.91 .01 7lt/02/1" 87/12/21 

01)(,60 OJ-lIilP04 PUIt .. e ..... L IIIAnrc 7 .1500000 .1014000 .31E4300 .81 .00, 710/02/.4 711/10/18 



-. 
,TUI<£T ~£TR 1l VAL OA If 89I'O~,.?e PC;"',= INVEe.oT PAGE: 24 

MD-04011. 
32 ~2 f,O.O 079 ~7 00.0 3 
COOPER RVR 1.8 SHIP'ARD CIt AT BUOY 49 
45019 SOUTH ~AROLINA CHARLESTON 
SOUTHU,ST 030810 

'T'fA'AMBNTI'ST~LAM SANTEE COOPER MARINE DIST 
2IS~601l'Q Ol050201003 000l.9110 ON 
0000 ftET DEPTH 

PAI~AME nl< ~IE IlH.M RtoIl( , NUMBER MEUI VlRIANCE STAN DEV MAJlIMUM MINIIMUM UtG DATE END DATE 
001~60 Oli T H('flO4 PO,. toIG'L WA1ER I( 4 .01')000(10 .0000000 .0000000 .06 .06 75'02'24 75'04'29 
00t~60 [IJlUllP04 P04 .',"L WAlER TOT II .11727(.0 .0629020 .2508000 .81 .00 7"'02''- 7fi1'041'29 
OCIl65 f'IiUS-1UT MGI'L P WATER 81 .09580.!0 .0,066045 .0812680 .460 .020 75'11'01 811' I 21'2 I 

I( 35 .05600C10 .0014177 .0384410 .200 .020 7b'031'l1 811'111'23 
lOT 116 .08379~10 .0053680 .0732610 .460 .020 75'03'11 811'121'21 

001~80 11. ope; c ~ "G'L WAllER 43 5.1140ClO 7.338400 2.709000 13.9 1.3 7'''0 1,23 871'101'08 
I( I 1.0000(10 1.0 1.0 811'10.128 811'101'28 

TOT 44 5.0205~10 7.552400 2.7 .. 8200 13.9 1.0 7"'01'23 811'101'08 
C"l~OCl 11l'T tlAND ~Ae::U3 f'-G.I'L WAllER 3 922.67(10 51'0340.0 755.2100 nOD 68 19'01'30 811'05'''' 
001~1 " C,ALe:: IUM e::A-TOl ",G.I'L WAllER I IIO.OOCIO 110.0 .10.0 8("05.112 861'05.112 
OC1~2b •• GN5IUM MG.DI55 ",C"L WI. llER 13 .19.50ClO 65,428.00 255.7900 959.0 4.4 75'02,24 16.1061'07 
0()C;27 •• <.NS IUM MG. TOT foI<.,L WA11~R I 360.00ClO l60.0 360.0 8fl'05'12 861'051'12 
o 14~26 C:ADMIUM (D.DI5~ UG./L WAllER I 10.000CIO 10 10 17.108.125 17'08.1'25 

I( 19 .5.790.,0 .. 316.8400 20.90100 100 10 14'02.1'1" 71.1'04.1'29 
TOI 20 15.500ClO U5.5300 20.385:10 100 10 74.1'02.1'14 771'08.1'25 

C IID21 (ADMIUM (D.l0T UG'L "A llER 2 10.000(10 .01000000 .0000000 10 10 78'04.1'24 78'07.1'21 
I( 28 10.000(10 .(11000000 .0000000 10 10 78'101'13 81' I 01'08 

101 30 10.000(10 .01000000 .0000000 10 10 18.1'04.1'24 81.1'101'08 
011028 U) Ml,D Dla WGT "GI'I(G-~D WAllER It I .500001»0 .50 .50 15'021'25 751'02.1'25 
011029 C:tlRO.' I U~ SC: DM G.l1t (, Ol\Y WGT WA1IE~ I 27.000C10 27.00 21.00 lb'02'25 15.1'02.1'25 
011030 1~IiROt-IU'" ~R.pIS5 UCdL "A llER 2 2"0.00C)0 91100.000 91.~9500 310 170 7,.'02.1'10 16'03.1'25 

k 18 52.118C,0 1318.8900 11.18500 100 50 14'02'14 11'081'25 
101 20 71.500110 3~160.800 62.93500 llO 50 74'02.1'1" 711'08.1'25 

011034 t:t1ROfllUf04 ~R.1DT UG'L WAllER I 1400.01'0 HOD 1400 811'01'19 81.1'011'19 
I( 29 50.00000 .(11000000 .0000000 50 50 18'0"'24 81.1'10.1'08 

1l.il 30 95.00000 6~1150.00 246.4100 1'00 50 78.1'04.1'24 811'101'08 
01040 I~OPPI fj CU.DISS UG.I'L WAllER I 100.001'0 100 100 14.107.1'12 74'01'12 

I( 2" 97.9171'0 1m14.ll00 10.20730 100 50 14.102.1'.4 11.1'081'25 
101 25 98.0001)0 UIO.OOOO 10.00000 100 50 1".1'02'.4 711'08.1'25 

01042 t:VPPE~ CU.TOl UG.lL .. nER 2 80.0001)0 8C110 .0000 28.28"00 100 60 79.1'07.1'21 86.1'061'12 
K 3" 61.1(51)0 41l,3.4600 21.62800 100 50 76.1'04.1'24 81'101'08 

lC11 36 62.17800 "l'l.7800 21.115800 100 50 18'04.1'21t 87.1'10.1'08 
o l,e4 3 UJPP[~ SlDf04C>.I'K(; DI., wGl WAllEN I 24.5001)0 21t.50 24.50 7f.'02.1'25 751'02.1'25 
01045 .I<CN fl..1UT UC.I'L WA'lER 36 333.331)0 4C11349.00 200.8700 900 120 7£.1'04.1'24 81.1'10.1'08 
01"'6 UtCN f L.DI S5 U(,.I'L WAllER 23 388.111'0 110690.0 332.1000 1500 100 7".1'05.121 77.1'Ol1'2b 

K 2 100.001)0 .(1000000 .0000000 100 100 1".1'02.1'14 7".1'01.129 
lVl 25 365.121~0 11.1830.0 328.3800 1500 100 14'021'11t 71'081'25 

01049 Ll ,,> PD.D I 55 uc,.I'l WA'lER 3 56.6(11)0 1~13 .3400 II. f.4 7) 0 70 50 14.1'01.1'29 14.1' 101' 18 
I( 22 56.8181)0 IU122.700 JI.~8000 200 50 74.102.1'l4 77'08'25 



STOJ;If. T ~[ TR J[ VAL DA T£ 89.1 O~.I" fj PGH: INVEM I)AGl: 2f) 
MD-O"~I 

32 52 f,O.O 079 57 00.0 3 
COOPER NVR AB SHIPYARD Cit At BUOY '9 
'f)019 SOUTH CAROLINA CHARLESTON 
SOUTHE'~ST 030810 

.ITYPA.lA~lli~T.lSTJ;lAM SANlEE COOPER MARINE DIS' 
21S(60"Q 
0000 n,ET DEPTH 

03050201003 0001.9flO ON 

PAt-AMETER .IEIH lM RMI(. NUMBER MEUI VlR lANCE STAN DEW MAXIMUM MINIINUM 01 G DAlE. END DATE 
o lOt, 9 LlAD PfJ .0 I SS UG.ll .. AlrlJ. TLT 25 f)6 .800Cl 0 906.0000 30.10000 200 50 7".102.11'" 77.108/25 
01051 HAD PB .TOT • UG/L WAllEN n 119.29(10 HI'91.800 4 .... 62900 180 50 78.10"/2,, 83.107.106 

I(. 16 50.000110 .1]'000000 .0000000 50 50 79.10 1/30 87/10.108 
TOT 30'82.333(10 2128.900 ... 6.1 ... 000 180 50 78.10 ... /2 ... 87.1 10/08 

01052 !LlAO 51:: DMG/k<- D~Y "6T wAllER I 3 .... 500no 3'.50 3,..50 7~.l02/25 15/02.125 
01053 toN "UD DRY "GT toIG.lK(;-MN WA1ILR I '''2.50110 ""2.50 ,.'2.50 75.102.125 75.102.125 
01055 It04ANGt.[SE MN UG.lL "A llER ... 52.500110 25,.00000 5.000000 63.0 I~O.O 79.101/30 87.107.106 

I(. 32,50.000no .111000000 .0000000 50.0 '50.0 78.10"/2 ... 87/10.108 
lOT 36 ' 50.27800 2.778600 1.6669) 0 60.0 50.0 78/0,./2" 87/10.108 

0105 t> l"'ANGt.LSE MN .DI5S UG.lL ",AlIEf< 3 165.00110 31615.00 177.9800 310.0 50.0 75.102/2" 75/10/20 
K 15 50.000110 .111000000 .0000000 50.0 50.0 75.103/17 77/08.125 

TOT 18 169.167110 511,71.300 7f).30800 370.0 50.0 15/02/2" 77/08/25 
o It65 NICHL N 1.0 I 55 UG.lL IOA1IER K 18 100.00110 .QIOOOOOO .0000000 100 100 7'!-.l02/2" 77/08/25 
o Ili6 7 tdCl<-lL NI.TOTAL UCi/L WAllER 8 80.00000 6:ii!!8.5700 25.07100 1"'0 60 81.101.119 83/07.106 

I(. 28 66.0721'0 5t1!,5."800 23.78030 100 50 78/0"/2" 87.110.108 
TOT 36,69.167110 5;16."300 21t .... 2200 1 ... 0 50 78.10"/2" 81/10/08 

0106f1 INICKlL SEDMG/KC. DRY .,61 .. AllER I 11.0001'0 11.00 11.00 75.102/25 15/02/25 
0lC90 l .... C IN.O I 5S UG/L "A llLR 1,120.001)0 120 120 76.110.126 16/10/26 

K 17 100.00110 .(1000000 .0000000 100 100 15.102/2 ... 17.108/25 
lVT 18,101.111)0 22!.22800 ".71"700 120 100 15/02/2" 17/08/25 

01092 11NC 1N.TOT UG/L WAllER 17'238.821)0 2ii~2"70.0 '11.67)0 2000 50 18/07/21 81/07/0 
IC. 19157.8951~0 3EiO .8&00 18.73200 100 50 78/0"/2' 81/10.108 

TVT 36' 1"'3.33C~0 1110280.0 332.0800 2000 50 le.lOIt/2' 81.110/08 
01093 lINC SEDM6J'KG DkY WCoT .. A 'fER I 10.0001)0 70.00 70.00 lbJ'O 2/25 15/02/25 
3161 b Iff.C (Ull MP"lCHEL .I I OOHL If A 'IER I 11.0(01)0 II II 8c'03/19 82/03/19 
31616 HC (OLI MF H-fC"" '100HL .. A IER 92 1 &3 ....... 6C~0 31119.,.00 5'.~"900 380 5 1'/02/" 81/12/21 .. "" 5".1591[)0 5!118.100 16.21100 '80 3 76.109/09 81/09.128 

It 2 "1.OOOCIlO 3~"2.000 55.15"00 80 2 80/01/21 85/01.109 
L 2,520.01)C[)0 Ifi6800.0 39b.9800 800 Z40 7~/06/03 85/06/1" 

HiT 140 60.1511[)0 81115.500 89.&2930 800 2 7'/02.1'" 81/12.121 
3 c!'13 0 PHLNLLS TOTAL UCo/L "A'IE.W I 2.20001tlO 2 2 7f:/01t/Z9 15/04.129 
3 Si30 I P,P'tDT Sf. l.lUC./k G Df<Y "GI WAIER It I .10000100 .10 .10 15/02/25 7b/02/25 
3S130() D.P' DOT MUD (JRY Uei/k6 WA IfR It I .1000011)0 .10 .10 1!:>/02/25 15/02/25 
3S1311 P.P'l.lJD SE.[)Uei/K (, Df..Y wGl "'AIEk It I .10000100 .10 .10 15/02/25 15/02/25 
3S1316 D.P' ODD MUD DAy UG.lkG WAJfJl IC I .10000100 .10 .10 If:>/02/25 15/02.125 
3~'321 P.P·IOt 5E.[;UG/K(, D"Y WGT IOAIER K I .IOOOOIDO .10 .10 If./02/25 15/0U25 
31l'333 ALDRIN SE VU(dKCo DRY "'61 WA IEk I( I .100001tlO .10 .10 15/02/25 75/02/25 
3S13'3 GIHC-MUl> LI"'DANE tR\,U(;/KG wA IER IC I .IOOOOIDO .10 .10 15/02,/25 75/02/25 
3S;383 DIELtRIN SL OUG J'k (, VI-Y Wbl alA IER K 1 .10000100 .10 .10 7f:./0 2/25 If:>/O 2/25 
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~IO~ll RLIRILVAL DAIl n/09128 PGM==INVE .... T PAGE: 26 
MD-O"" 

32 52 1)0.0 079 57 00.0 3 
COOPER AVA AB SHIPYAR" Cit AT BUOY ,,9 
"5019 SOL"H C.AROLINA CHARLESION 
SOUIHEjlSI 030810 

'I ,,,,l/ AMI! ~I .I51R[ AM SANIEE (OOJ'ER MARINE DIST 
215C601~Q 03050201003 0001.geo ON 
0000 fl~ET ll'EPTH 

PARAM[ TER .'EDI L,M R~1t NUMBEA MEA .. vaR laNCE STAN DEW MAXIMUM MINIMUM BEG DUl END DAlE 
39:393 I: .... DJ. IN SEDUG.lKG DRY WGI "UER It I .100001)0 .10 .10 7!:t/02/25 75/02/25 
3~;399 [IHlll .... MUD U(,/ltb WAltER It I 1.00001)0 1.00 1.00 1f>/02.125 75.102/25 
39"03 11[,XAHIEN SlllUG.lKG DRY WGI WA llER Ie I .100001)0 .10 .Ig 7~/02/25 75.10J/25 
39'~13 HlPTCHLR SlDUC..IKG Of. Y WG' WAllER It I .IOOOOI~O .10 .1 75/02/2f> 7!1.10 125 
3~"23 ttH,HlRlP S[DUG/KG DJ<Y wGl III AllER Ie I .100001)0 .10 .10 75/02.125 7!1/02l25 
39!53 I •• ALA IHN MUD UC..IKG ." lIEN Ie I 1.00001)0 1.00 1.00 75/02.125 75/02/25 
39!~"1 I'ARA ltlN MUD UCi/KG WAllER It I 1.00001)0 1.00 1.00 7f>/02/25 75/02/25 
39!571 I)IAIINON MUD UC.I'KG WAllER It I 1.00001)0 1.00 1.00 751'02.125 '75/02/25 
391581 IIUI H ION MUD DRY UC,.IkG til A liE R It I 1.00001)0 1.00 1.00 1t./02/25 7!1/02/25 
39'783 I.I .... D~NE MUD DRY UC,/KG WAllER It I .IOOOOI~O .10 .10 1!o.l02.125 75.102125 
39'787 HoIIn'lON foiIUD Ut./ItG 'ul1ER It I 1.(0001)0 1.00 1.00 7f,/02.125 15/02/25 
"~1~70 C~AL I4ARD CA Me> MG.lL "A lIE R S I 1757.21)0 1157 1757 86/05/12 86/05.112 
70:320 'Hl151URL ,"ONTENI J'UU,ENI WAllER I 77.8001)0 78 18 75/021'25 75.102/25 
10:322 'llS I tU[ 101 VOL PE~CENI WAllER I 1.76001)0 1.8 I.e 75/02.125 7fd02125 
70l!l07 J'HOS-T ORIHO M(i/L P WAllER 6 .030001)0 .C1001200 .0109550 .050 .020 15/11/01 7fJ/01/27 

It " .020001)0 .CIOOOOOO .0000000 .020 .020 7t./06/0J 76/06/07 
lOT 10 .026001)0 .C1000933 .0096609 .0bO .020 7f./061'0J 79/01/27 

7H)00 IURtlRY H(i.101Al UG.lL "AllER 31 .619351)0 .0!!975 .. 00 .5"5"'00 2.5 .02 7 .. /02.11" 85/01109 
IC 27 .300001~0 .(1276920 .166"100 .8 .2 151'11.107 87.110/08 

lOT 58 ."172"1)0 .J181111100 ."259300 2.5 • 02 7 .. /02.1 ... 81/10/08 
71'921 14lRC.LRY S[I)MG/It (, DRY WGI WAllER I ."00001'0 ., .41 75/02.125 75/02/25 
7U ... "ot SAMPLE UPDAtED .. A11£:R 199 8683"0 •• 0 3;'368000 6112.900 8ao, 19 860529 8,./08.106 81.112/21 
80153 l:'lD I"'I;NT VRC.-C J'E"CENT WAllER 

861 
."80001)0 ... 8 ."8 7f;/02/25 75.102/25 

8LID .. 1I I!lll t,PTH Of' SMPL ME1EAS .. AllER 5.03"24~0 I~I. 91800 3.730630 ".00 .30 7".105/21 87/12121 

L. ., ~ 
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STUJ;l1 R I~ T R I L VA LOA T[ 89.1 09.1 ~ is PGfo1;INVEt.T IPAGE: 27 
MO-Ollt[, 

32 50 ;'0.0 079 55 !l0.0 3 
COOPlR RIVE:R ABOVE SH IPURD CREEK AT BUOY " ""11 ... 50'9 SOUTH CAROL INA CtiARLESTON 
SDUTHE,lST 0308.0 

.lTYFA.lA~~~T.llSTU~Y.I~ULlDS.lOIO SANTEE COOF'EA MARINE DIST 
2.SC6olwO tiD 0305020.033 000.2.900 OfF 
0000 FI~ET CIEPTH 

FARAME UR 14EOI\.M RMI( NUMBER "EAliI V.,R lANCE STAN DEV MAXIMUM MINIMUM BEG DATE E~D DATE 
0000 c: IHSAMJ'LOC ~ ffWM 1.1 fJ~NI( WAllER ... 51 50.00511»0 I~I. 94500 3.734Z:l0 95.0 7.0 l .. .lOZ.ll ... 81.112.121 
0()010 U1I" 1EMP CENT III AllER 1132 20.07 ... 130 5(1.68200 7.119100 33.0 5.0 1"'05.12' 81.1.2.12. 
()(j()ll "AH~ TEMP f AtiN IIA'IER $ 1132 68.12 ... 1)0 Ill, .... 9600 .2.8 ...... 00 91 .... ..... 0 1 ... '05.12. 81.1.2.12. 
C. 002 0 All- TH1P ('lNT "A 'rl.l~ 208 ZO.5171~0 5CI.6Zf)00 1.115.00 It •• O 5.0 80.10 • .1.5 81.1.Z.l2. 
0002. All< Tl~P f AHN WAU~I< 18 2Z.3331~0 U.6 ... 800 3.69 ... 300 29.0 20.0 8l.1oZ.IIl 81.111.105 
('()036 "1"0 o HI. FROt<l .. 01. TH-O "AUR .0 85.60011»0 ... ~i83.600 68."3700 225 • 19'05.102 80.102.129 
000 .... .. LA l"U~ "folO COOL "501 WAn.R 2Z6 2 .03.01~0 Z~i ..... 100 5.0 .... 100 22 0 80'0"'5 81.112,1'2' 
()tOitl TUl f'AF<l PR[SSUIU .. ~ HG .. AIER 8 ZOOO.OI~O .(1000000 .0000000 zooo.o 2000.0 81'03.110 81.103.1.0 
()OO61 1 ILE STAGE. (. COE WA 'It.R 315 Z999.11~0 1002100 1001.100 ... 300 2000 1~,05.102 81.1.Z.l21 
0007b TUf.a lRfHOMTR HACH r TU WA'IER .81 8.90351)0 ZI19 •• 200 .... 110300 1 ... 0.0 • 3 7It.l02.11 ... 87.112.12 • 
00078 lRA"SP SE('CHI Mllt.RS .. A 'IER 2. •• Z3861~0 .110.7600 .3'89900 2.'0 .70 19,05.102 82.108.112 
Clt()80 UJLU~ Pl-cO UNITS WA 'rER 11 28.653100 lC18.0600 10.39500 itO 4 7 ... '02.1 .... 18.10 ... .12 ... 
CCH.6 IN1I>SVE. SURVEY ltENT WA'rER '''7 19"5'0.0 .(1000000 .0000000 79 ... 512 79 .. 5.Z 7~.I05.102 80.111.106 
00300 1)(; ~(dL WUEI< ""3 1.' 0"3100 ..... 629800 2 •• 51700 '6.6 2.9 71t.l05.12. 81.112.12 • 
C0301 DC. SATUR HRCLNT wA'rER s 1132 1 .... 16011»0 U'6.1000 1".00"00 .... 6.9 36.7 1".105.121 81.112.121 
OC310 aut 5 DAY I"G.lL WArER 138 1 .... 978~1»0 .~12 31 1>00 .6505000 " .6 • 5 7"'02.1 .... 81.112.12 • 

It 7 1.07 .... 100 •• ~023eoo ....... 98700 2.0 .5 1~'02.12b 8 ... .112,. ... 
L 1 8.20001110 8.2 8.2 15.110.101 75.110.107 

101 '''6 1.5233100 • j'260900 .8521100 8.2 .5 71t'02.1 .... 81,. 2.121 
(J(339 CUD .. UIJ Dr.lY ""I 14 ('.II(G IrA'rER II 66691.11»0 '~16 IE "06 38230.00 150000 6500 15.102.125 86.112.10 ... 
Cl() 3 ... 0 cot HI U.VEL fo1G.lL WA'EN 6 81.833100 J1r3 .... Z00 ... 1.6"300 litO .9 75'10.107 16.103.125 
0(11"00 VII !.U IrA"rEN .... 8 7.693511»0 .11860900 .... 313800 9.00 6.50 7"'05.121 87.112.121 
00"02 !.H.( If IC CONDue 1 lJMHIJS.lCM WARR .087 23829.11»0 101!69l"05 1.265.1J0 215000 27 77'01t.l28 81.112.12. 
oe'''03 PI- L"I:, SU WA'lER 185 7 .... Z8011l0 .11 ... 61700 .3823200 8 •• 5." llt..l02.11'1 81.112.12. 
0«;,".0 1 ALII;. (ACOJ t\G.lL wAn:N 185 58.09711»0 f).!0.8"DO 22.152200 '60 10 7"..102.1 .... 81.112.12. 
OCiIIt.5 PHE N -JlH- LF It. AU ~G.IL "A IE R I "'8.000100 "8 ... 8 74.107.112 1 ... .101.112 
00 .. 80 ~AL .1>.11 Y PPTH "A"ER 109" 16.511100 "c!.22200 6 .... 978DO 30.0 •• 0 7 .. .108.102 81.112.12. 
0(530 RlS Il,UL TOT NFL 1 ... CdL WA"rER "3 33.223100 ".!92.500 65.5.700 ... 30 It 711.10 ... .12 ... 82.108.112 
00557 OIL -C,R!.E MUD F nc.r.l ... <..111. co IrA'IER 11 1070.0100 ~1117eoo 2029.300 6800.000 .. 0.000 7~.l02.125 81.112.121 

It 1 5.0000100 5.000 5.000 8'''02.1' ... 86.102.11 ... 
T(,Il .2 98 •• 25100 ~18 38000 1959.100 6800.000 5.000 If:.l02.125 87.112.12. 

00, .0 hI-i3""H .. - N TOTAL ~ t..IL WA'EJ.i 12. .1921511»0 .11189310 • 1375900 .100 .0 ... 0 75.111.107 81.112.121 
I( 3. .066 ... 5.0 .C)068 '0" .0825250 .500 .020 7 ... .111.121 81.108.128 

101 152 .1665. ,00 .ea 89(,00 .131771»0 .100 .020 1 ... .111.121 81.112.12. 
OCll,' 2 U,,"-I(JNID NH3-N t-i('/L WA 'IE R S 129 .00500,"5 .C)000to88 .0082963 .010 .00007 16.103.125 87.112.121 
00"19 Ut. - • ()NZ [J M.3-NH3 ,.C,.IL WA'rER s 129 .00608!~0 .ClOOICl.l .0'00810 .085 .00008 10'03.125 81.112.12. 
O(Jlf,25 HIT tJlL N ,.a>.lL W A "[ R 12" .623 .. 6100 .11 ... 91 tOO .38b2200 2.060 .050 llt.ll,/27 81.112.121 

II: 8 .10625100 .C)O 17 ... 11 .0"'17260 .200 .050 7f..I0 ... .l29 80.101.12 • 
101 132 .592.211»0 .1155 ... 900 • 39 .. 3300 2.060 .050 14.111.127 81.112.121 



StV~lt REtRIEVAL DAtl e9;'09;'Z8 PGtl=INVE"t PAGE: 28 
MD-OH, 

32 ~O 30.0 079 55 ~O.O 3 
COOPlR RIVER A~OVL SHIPYARD (REEK AI BUOV "~9 
115019 SOUtH (AROLINA . (HAItLEStON 
50UtHE,lST 030810 

'tv~A'AMa~T'LSTU~Y'SOLID5;,~IV SANTEE COOJ'[R MARINE DIST 
215(60111tl HQ 03050201033 0002.900 OfF 
0000 flEI:T t~E""H 

I'AFlAHltlf< .,E [.IliM AfoI,1I: NUMBER MEA III VI. A lANCE SlAN DEV MAXI MUM MINIMUM 8EG DAll END DAlE 
OCti2 URGAt.. U MUD D WI tl.G'ICCi-N tlA'IEf< 12 825.7811)0 1107411900 1036.800 2307.00 ~.OO 75'02'2b 85'02'25 

It I i·500011)0 2.50 2.50 83'01125 83'01125 
HlT 13 62.411511)0 1103741100 1018.500 2307.00 2.50 7["02'25 85'02'25 

00 27 KJf;lDL N TOt HU [) "G;'kG WAllER 3 1677.71)0 21'1600.0 54110.0000 2300.000 1333.000 86,02'U 87'12'21 
OO,f,30 IIItJ2t.t-.OJ N-tOTAL .. edL WAllER 161 • 133911110 .(1290320 .1703900 1.89 .02 7"'02,U 87'12'21 

It I .0200011)0 .02 .02 8"'12'1" 84,12'lit 
tot 162 .13321100 .(lg89320 .1700900 1.89 .02 71t'02'U b7.112;'21 

00660 IllH HlP04 POll t1G.lL W A 'IE FI 9 .090001110 ." 29250 .05110830 .18 .00 74.102.11411 75.10U21t 
It 3 .060001DO .1)000000 .0000000 .06 .06 75.103.117 75.10"'29 

tot 12 .0825011)0 ."02311411 .041180710 .18 .00 74.102.11411 75.104'29 
OC665 1""OS-ToT MG.lL P WAllER 118 .0900(11)0 .(10411220411 .06119650 .'4110 .020 75'11.107 87.112;'21 

It 33 .06575'10 • .,032503 .0570110 .300 .020 7~.I11127 87.111;'23 
tvt 151 .081170.20 • .,040864 .0639250 .31t0 .020 74'11.127 87.112;'21 

00t6e IPHOS MUI; [J ItY WCil .. c., ItG-P WAllER 15 7t9.8911)0 lIir6040.0 689.9600 20ltO.0 It.O 77.102.110 87.112;'21 
00680 I OFIG ( C .. G.lL WAtER BO ... 6212100 U, ... 3500 11.05 .. 000 36.0 1.0 7("01.123 87.110'08 

It I 5.0000100 5.0 5.0 78.11..,06 78'11.106 
tOl 81 II .625900 1.,.23100 ... 028800 36.0 1.0 7'.101.123 87.110.108 

OOPOO tvt IiAItD CAC03 "".IL WUER 3 2000.0100 7110000.0 871.7800 2600 1000 79'01.130 87.105.1111 
00PI6 ICALC IUM CA-t01 MG.lL WUER I 170.00100 170.0 170.0 86'Ob.l12 86.105'12 
C;OP25 1~('N5 IUM MC,.O I 55 M('.IL "A 'rE R II 1311 .01 'DO 2.,93.500 U,.75500 181.5 67.0 75/02.121t 76.103/25 
0(~27 1~6N5 IUM MG.tOt MC,.IL Ii HE .... I 5 .. 0.00100 51t0.0 !I."O.O 8("05.112 86.105.112 
[) OSl~ 0 IChLOl- IllE tOlAL MGA W" rER 35 79BO.0100 2., .. 86000 11526.200 20000 1500 79.105.102 82.10b.l06 
01000 ,~f.l5L"IC AS.DI5S U6.1L WAIER II.. I 5.00001DO 5 5 7".111.127. 74.111.127 
0lC25 IlADM JUM CD.DI55 U6J'L wA'lER 2 10.000100 • .,000000 .0000000 lD 10 75.106'03 77.108.125 

II: 17 16._7H)0 ".'6.7700 22.06300 100 10 74.102.11 .. 77.104/28 
tilT 19 15.790100 .. ;'6.8_00 20.P0100 100 10 7~.I02.1111.77.108.125 

01(\27 il:~DM IUM CD.toT UC,/L WAIER 2 2 1.500100 II." .bOO 0 12.02100 30 I J, 78'0".12" 78.107J'21 
It 31 10.OD0100 .1)000000 .0000000 aD 10 76.110.113 87.110.108 

tot 33 10.69100 Ij~.28000 3.50_300 3D 10 78.104.12~ 87.110.108 
01028 'C[) MlJD DRl tlGl ~C.J'ltG-CD WAIER 2 1.0500'00 • .,050020 .0707250 1.10 1.00 78'Ob/12 80.103'25 

II: lit .9b572'OO .1)1 79190 .1338600 1.00 .50 7~.I02.125 87.112/21 
tDt 16 .96750100 ';tU 69000 .1300000 1.10 .50 75.102.125 87.112.121 

OJ(\2P C..,WO ... IUM S [DMCi.lK (, Dt.' wGT WA tEll It> 27.953'00 11)5.8900 10.«9000 50.00 Ib.OO 7~.Io2.125 87/12.121 
It 1 5.000000 5.00 5.00 80'03.125 80.103.125 

lOt 16 26.51900 UI.7tlOO 11.1I79lg 50.00 5.00, 7~;'02.12b 87/12.121 
01030 UiAotlUM Cf(.1i ISS UC,/L WA lER K 19 52.632 DO UI.5800 11.11710 100 50 74.102.114 77.108.125 
C 103 ~ UIRUf.'IU"," Clhtot U C,/L wAIER I 70.00000 70 70 7~'10.ll0 79/10/30 

II: 66 50.00000 .111000000 .00ClOOOO 50 50' 78;'04,21t 87.110;'08 
lVT 67 bO.29900 5,.972f.00 2 ..... 3930 73 50 78'0".124 87.110.108 



... '-, .. 

S 1 01<1l1 tU:1RII VAL DAll 891'091'0: II P(iM=INVE",l 
MO-Olt'~. 

')AGE: 29 

32 50 lO.O 079 ~5 50.0 3 
(oOPEA RIVER ABOVE SHIPYARD CREEK Al BUOY .11411 
_5019 SoU1H CAROLINA CHARLESTON 
SOU1HEJI51 030810 

"YJ'AI'At-Il:hT.ll 51UtoYI' SOL IO!.l'l 10 SANTEE COOPER MARINE DISl 
215C60"0 HQ 03050201033 000'!.900 OFF 
0000 FtEl DEP1H 

PARAM[ n R fjlEDIlM AMK NUMBER MEUI V"AlANCE 51AN DEV MAXIMUM MINIII4UM BEe. DATE END DAlE 
010" 0 .~OPP( R CU.O I 55 UGI'L WA1:ER 2 130.00ClO 1800.000 _2. _270 0 160 100 7 41J1'0 71' I 2 1-1'111'27 

Ie. 23 97.826C.0 1018.7000 10."261»0 100 50 71t'02.1 .. 771'081'25 
101 25 100."OC.0 25" .0000 15.93800 160 50 7"'02'''' 77'081'25 

010"2 I:~PP( R CU.l0l UC>.IL WAllER 9 75.5561.0 60'2.7800 2_.55200 120 50 79'10.130 86'061'12 
It 6_ 7" .219C10 63" .3000 25.18500 100 50 78'Olt'21t 87'101'08 

101 73 1" .38" C.O 62'2.1900 2_.9 .. ,,00 120 50 78'0"'21t 871'101'08 
010" ;, UJPPfR SEDMGI'KC, DliY WGl WA llER 13 16.,,39C.0 25.93000 5.092100 26.00 '9.00 75'02'25 81'12'21 

Ie. 3 6.6667.,0 8.3331100 2.886800 10.00 !s.OO 80'03'25 86.1021'1_ 
lOT 16 1".60600 31r.37100 6.113200 21).00 15.00 15.102'25 871'12.121 

010_6 IR(,N ft..l0T UGI'L WAllEN 73 165.89C.0 ~,358300 231".800 20000 110 711.10 .. .12" 87.110'08 
o 10lt 6 IRLN FE .01 S5 UG.IL WAllE .. 23 397.91C'O 129_00.0 359.7200 1100 156 7"'051'21 77.108.125 

It 2 100.00.,0 .ClIOOOOOO .0000000 100 100 7"'02.11 It 771'02.110 
TOT 25 37".0800 125 .. 20.0 35".1500 1100 100 7"'02'U 77.1081'25 

010" 9 L[~D pe.[l155 U61'L WAllER 12 131.671)0 bJI2".300 72.96800 270 50 7"'071'12 771'081'25 
K 13 61.53900 11'30.600 Itl.60300 200 50 7".102'1" 77.1021'10 

l[1T 2& 95.20000 It!j,B" .300 67.70800 270 50 7"'021'1,. 771'0 .125 
01051 U:AO PC.1OT U(dL WAllER 58 22" .1'U)O 11'779.00 133.3,,00 1)00 50 76.10".12" 6lt1'0"1'27 

It 9 50.00000 ·.ClIOOOOOO .0000000 50 50 80'05.128 871'10'08 
lOT 67 200.751)0 11193".00 137.6000 600 50 78.10"1'24 87.1101'08 

01052 ill AD SE DMG.lK C, OffY W(OT W A 11l.R .. 29.5121)0 1019.0000 10.""000 "6.00 11-00 71>.102.125 871' 121'21 
IC 2 5.00001)0 .ClIOOOOOO .00.00000 5.00 5.00 801'031'25 8fl.lOZ'U 

TOT 16 26.5001)0 1Il,1t .9000 12.8"100 '1).00 5.00 7 f-.I 0 2'25 811'121'21 
01053 toN '·UO OF/Y IiI<iT .. Co/It ('-MN "'AllER 2 5"5.001)0 3~'6050.0 629.3300 9g0.00 100.00 75.102.125 86.102.114 
01055 II4ANGM:5E: MN UC,.lL WAllER 7 60.0001)0 611,.66700 8.1fl501t0 70.0 50.0 80.1071'21 87.10".113 

It 32 50.0001)0 .ClIOOOOOO .0000000 50.0 50.0 76.10"'2" 87.110'08 
101 39 51.7951)0 c~,.6"300 5.06391»0 10.0 50.0 78'0"1'2" 87,10.108 

01056 I~AN6"ES[ MN .OI5S UG.lL IiIAllER " 80.0001)0 U!i66.700 ,,0.82500 HO.O flO.O 75.1021'24 751'0"1'29 
K 13 50.0001)0 .CIOOOOOO .0000000 50.0 50.0 75.106.103 77.108.125 

lCl 17 57.05911)0 (tEl ... 5600 22.01300 1"0.0 50.0 75'021'2,. 77.108.125 
o ICbS t.lU,Ll N I .D I 55 UGI'L iii A liE" 2 1 00.001)0 .(1000000 .0000000 1 00 1°0 7t..l081' I 1 76.110.126 

It 15 100.0011)0 .(1000000 .0000000 100 00 751'021'24 771'08.125 
1 ('T 17 100.001)0 .(1000000 .0000000 100 100 75.102.12,. 77'08.125 

o IC67 MCt:lL NI _1OTAl U(,1'l W A lil. FI 17 12" .121)0 "~12fl. 700 65.77000 280 50 78.107'21 85'10.122 
K 22 68.11l211)0 6[16.0600 2".61800 100 50 78.1041'24 871'101'08 

101 39 92.56"1)0 2~~"5.900 5".c761»0 280 50 78.1041'2,. 87.1101'08 
01068 NICK( L SLOMGI'KC> Din WGl "A'IEIl 11 12.9091)0 lfi.6ltl00 3.9M900 20.00 fl.50 75.1021'25 81.112.121 

It 2 7.50001)0 I~~ .flOOOO 3.5;'5500 10.00 5.00 80'03.125 851'02.125 
101 13 12.07711)0 lEI.20Z00 ,..2fl6 .. 00 20.00 5.00 75.102.125 87.112.121 

01090 21 .. C 2 N .[11 S5 U ('.!L .. A'IER I 100.0011)0 100 100 7 b.lO 21'2 It 75'02.12" 



SHlr.'l T JU lRJ[YAl OA1£ 69.1 ()SI.I ell PGf.1=IN\I£t.T PAGE: 30 
MD-0,,'5 

32 bO 30.0 019 ~5 50.0 3 
COOPER fll Y[R AtiOYE !>HIPYARD CREEK AT BUOIY ""9 45019 SVlJTH CAROLINA CHARLESTON 
SOU1HE,lSl 030UO 

'lYFA.lA~~~T.llS1URY.lSOLID!>.I~IO SANTEE (OOI'ER MARINE DISl 
2IS(601.,0 HQ 03050201033 0002.900 OFF 
0000 FIE~l [IEP1H 

fARAM[ 1E.R '4EOIl,M RMte NUMBER MEAI~ Y'~R lANCE STAh DEV MAXIMUM MINIMUM Bl .. DATE END DATE 
011090 ll~C IN.O I SS llC;.IL iliA l1ER k 17 100.0011J0 .C'OOOOOO .0000000 100 100 1"/1 1.127 71.108.125 
o l1D90 lIM: IN.DISS U(dL III AllER TOl 18 100.0011J0 .CIOOOOOO .0000000 100 10O 74/11/27 71.108.125 
011092 4r INC IN.TOT U(,.IL IIIAllER 46 167.8311J0 211533.00 162.8900 900 50 7fU01.121 87.110.108 

k 27 72.22211J0 6~.1.0300 25.31900 100 50 78.10".12" 87.107.106 
TVl 73 132."71~0 11197" .00 137.75:'0 900 50 78.10".124 87.110.108 

011093 .~ INC S[[lMG.lIC.(' OJ(Y "Gl W A liE I"< lit f»2.9291~0 "111.7700 20.29200 80.00 11.00 7!>.I02.12~ 87/12.121 
It I I 0 .0001~0 10.00 10.00 80.l03/2b 80/03.125 

TOl 15 bO.(671)0 5Glb.2100 22."77)0 80.00 10.00 7fJ,/02/Z5 87/12.121 
31!50 I 11 (J1 <Oll NF .Mf:.NDU .I100NL WAllER 1" 1190.01)0 9JI50~0.0 956.5800 3500 210 79/05.102 82,/08.112 

J 8 '787.51~0 2'lr8390.0 fl27.6300 2700 1200 7S.,/Ob.l03 82.10fl,/06 
TVl 22 1"07.31)0 7~15800.0 863.6000 3500 210 79.105.102 82.108.112 

31!506 1101 (OL I MPh CONf lUU[ COllE WAllER 1 700.001)0 700 700 8«'/08.112 82.108,/12 
3 II!> I 6 f: LC COLI MF M-f CSF! .I100ML IIIA1IER 115 106.7400 9226.800 96.05600 beO 5 7"/02.11" 87,/12.121 

.I "I 128.151)0 72~2 33 .00 268.7600 1700 2 7«.,/09.109 87,/11.123 
L 5 2"8.001)0 9111520.00 313.8800 800 60 74/08.102 79/01.127 

TVT 161 116.581)0 2'1'739.00 166.5500 1700 2 1"/02.1 lit 87,/12.121 
3U,73 f'El SlRU" NF kFAGAI< .I100NL WAlrEl~ 20 122.05C10 9411'78. "00 99.89200 400 11 7 ",/0 5/0 2 82.108.112 

J 3 I I .3331)0 6!! •• 33"00 8.082900 20 " 79,/08.102 110.102.115 
TOT 23 107.611'0 U1077.00 .00.3900 "00 It 7~'/05.102 82.108.112 

32·730 "lit N(JLS TOTAL UG.lL V A liE R 1 .0000000 0 0 75,/0"/29 75.104,/29 
3";251 tIll A ('He SLOUG.lItG OFlY .,Gl "AllER It 3 2.000000 .ClIOOOOOO .0000000 2.000 2.000 86,/02.114 81.112.121 
34 ~5" 1,f,;DSUl5r S£'[>UG.lKG DJ,.Y "Gl WAllER It 1 2.000000 2.000 2.000 1S1.11iU21 87.112.12 1 
34.'59 Ell"OO!>UL S[OU(dK(' or-y VGT VA liE .. It I 2.0000CIO 2.000 2.000 87,/12.121 87.112.121 

3";'" " 'Il NDtSUl 51: DUG.lI(, Df.lY WGT WA lr~R It I 2.0000C10 2.00D 2.000 87/1 2.121 87,/12.121 
34;'69 E ,.OR INAL SL OUG.lICC; Of.lY "'GT "Al'~1i k 1 2.0000ClO 2.000 2.000 87/12.121 87.1.2.121 
3~1[)76 ',lPH'(!Ji( S[OlJ<.,/ltli ()R Y W(, T WAllER k " 2.2!100C10 .2'500000 .5000000 3.000 2.000 79.105.102 81,/12,/21 
3~,'00 " ,J> ·LI)1 101 UG.lL ., A l'E" k 6 .05000C10 .Cl'OOOOOO .0000000 .O~O .050 19'/Ob.lO~ 82/05.106 
39;'01 ".P'lDT S[(lU(,/ItL Df<Y .,GT ",A 11~R It 15 2.1467(10 .. 778400 1.3336)0 5.00 .10 7t>,/02,/25 .,1.112.121 
39;'05 tI.P' DOl WHL SMPl UG.lL WA 11[R It 6 .05000(10 .0000000 .0000000 .050 .050 79/05,/02 82.105,/06 
:.:19;'06 (J,P' DDT ,,"UD DRY UG.lICG WAllER te 15 2.1"67(10 1.778400 1.3336)0 5.00 .10 7fJ,/02/2Jf. 81,/12.121 
~~:,. 0 " ,p 't['D lOT UC,,/L .,Al:ER Ie 6 .05000C10 .0,000000 .0000000 .0bO .0bO 79.105.102 82.105.106 
3~:H 1 J' ,p 'ltll) SLDUG.lKG DRY IIIIGT WAn: .. I 2.6100C10 2.«>1 2.67 7fl.l02/2fl 1b.l02.l25 

K I" 2.2929(10 1.510000 1.253000 5.00 •• 0 71/02.110 81.112.121 
TOT 15 2.3.80ClI0 1."67300 1.211300 5.00 .10 1t.,/02.125 81.112.121 

39:"5 [I.P' O['D .,Hl ~MPl UG.lL lilA llER It 6 .05000(10 .0000000 .0000000 .050 .050 19.105.102 82.105.106 
3~:"6 [I.P • DOD MUll ORY UC.lK G \II A lE ~ It 15 2.1"67(10 1.778400 1.333600 5.00 .10 7t.,/02.125 87.112.121 
3~:320 J·.P'LliE lOT UG,/L iii AU.R k 6 .0bOOOCIO .0000000 .0000000 .0bO .050 7~'/0 5,/0 ~ 62.10 b.l06 
39n 1 ~r .P • I Of:. SlDUG.lICG OI.'Y ..,GT WA l'ER " 5.8950C:10 58.12600 7.663300 17.20 .30 7f>,/02.125 86.112.10" 

It 11 2.3721(10 2.008200 1.417100 5.00 .10 77.102.11 ° 87.112.121 



S1Cf<U Ril lR Il VAL 01. n 69.1 0 ~.I2 6 PGfo1:INVE .. l IPAGE. : 31 
MO-O,.!) 

32 50 ~O.O 079 55 bO.O l 
COOPER R IVE,R Al!OVE SHIPYARD (REEK At BUOY ~"9 
.. 5019 SOU1H (AROLINA CHARLES10N 
SVU1HE,H.l 030810 

'1Y~A'AM~Nl'IS1U~Y'SOLI05'bIU SAN lEE (OOF'E" MARINE DISl 
'21 SC601WQ HQ 03050201033 0002.900 ofr 
OO~O rllE:T [IEJ'lH 

J-AflAM[ ll.R 14E[; 1 U4 ... ue NUMBER MEAIII VI,R lANCE STAN DEV MAXI MUM MINIMUM BEG DAlE END DAlE 
3~321 P.P·LDE SLDUG.lIt(, DI<Y WGI WA'llR lVT 15 3.31201~0 U •• 61800 1t.076500 17.20 .10 7b.l02'25 87.112/21 
39327 1I P (IDE "'UL SMP l UC,/L "'AIER K 6 .0500011)0 .11000000 .0000000 .050 .050 7~.I05..102 82.105.106 
393211 'o.P I( tiE MUD UCdKG WAUR K ,. 2.750011)0 2.,250000 1.500000 5.00 2.00 7V05..102 87.112.121 
39330 ALDI<IN 101 UG'L W A'lE Jc K 6 .0500011)0 .11000000 .0000000 .050 .050 7~.I05..102 82.105.106 
3~333 AlOI< IN SEOUG..IKG DIiY "61 WAn,~ K 15 1.880011)0 .tl" 31500 .8019700 3.00 .10 75'02..125 87.112..121 
3~337 AlP.U.OUC lV1UCdL WArER K 6 .0500011)0 .ClOOOOOO .0000000 .0bO .050 7~..I05..102 82.105..106 
39338 1j11 A llHC 101UlO..IL WAIER Ie 6 .05000,00 .11000000 .0000000 .050 .050 79'05'02 82..105.106 
393 .. 3 (,( HC -MUt LI NOANE (;R YUedlCG WI. 'IE Fe K 1 .1000011)0 .10 .10 7 t:.I' 0 2..125 15.102/25 
3~351 ClJANfDRY 1l{H&OME 1 ,",ue"'G.lK<- WA IER K 2 2.0000100 .11000000 .0000000 2.00 2.00 8fl'12..101t 87..11U21 
3~'380 DIElL .. IN llllUG..IL III AlE I< K 6 .0500011)0 .11000000 .0000000 .050 .050 79'05..102 82..105..106 
39'383 OJElLRI~ SEOUG..IKG O"Y WGl WAfER Ie 15 2.813311)0 8 .. 0lt0600 2.01H600 10.00 .10 75..102..125 87.112/21 
39300 It,Of.llN 101 UG..IL WAIER K 6 .0500011)0 .1)000000 .0000000 .050 .050 7~I'05..102 82..105..106 
39'393 [I,DR IN SEDUG..IKG OJa WCol WArER K '" 2.871lt11)0 9 .. 583800 3.095800 10.00 .10 75'02..125 81..112..121 
3~i398 E1HILN WHL SMPL U C,.IL wArER It 6 .1000011)0 .1)000000 .0000000 .100 .100 7~I'05..102 82..105..106 
J~399 (IHIUN MUD U(;.IM. "An.~ K 10 3.ltOOOIDO J..600DOO 1.26ltOOO 1t.00 1e00 151'02..12!) 81..112..121 
3~ltOO HXAHIEN 1111UCo..lL "'A"lER It 6 .0500011)0 .1)000000 .0000000 .0bO .O~O 19..105..102 82..105..106 
3Cjilt03 HJ~AFHE.N SEDUG..IItG DRY IIIGl WAn .. Ie 15 8.1_6711)0 2110.1800 17.00~00 50.00 .10 75..102..125 81..112..121 
J~:ltIO HIPl(HU" 101UG..IL WA'rER K 6 .05000100 .1)000000 .0000000 .050 .050 79..105'02 82.105..106 
3Cjlltl3 HlPl {HL,. SE[)UG/KG DRY IllCOT wArE .... It 15 1.6800100 .1.lt31500 .8019700 3.00 .10 75.102..125 81..112..121 
3~llt20 HH,HIRE.P lU1UG'L WA'fER K 6 .05000100 .1)000000 .0000000 .050 .050 7~I'05..102 82.105..106 
3~ill23 H~'(Hlf«(P SEDUG.lKC, DflY WGl WI. TER It 15 2.8133 '00 8 .. 9lt0800 2.991600 10.00 .10 7S'02..125 87..112..121 
3~:II80 H1HX Yf..lJ? wHL SMPL UG/L WA IER K I .05000100 .0bO .050 82.105..106 82'05..106 
3~llt81 t4THX Yelf' MUD DAY U(,..IKG wA'rER Ie 3 2.0000 100 .1)000000 .0000000 2.00 2.00 8fl..l02..1l1t 87..112.121 
3~:lt91 P(lt-1221 S£DUG..IKC. OI<Y ""I wAn:R K I 10.000'00 10.00 10.00 87'12..121 87..112..121 
3~:"95 P('6 -1232 !.E t>",c,/K G DRY "Gl WA rER K I 10.000'00 10.00 10.00 81/12..121 81..112.121 
3~:lt99 P(B-12lt2 SlDUG'KCo OJ/Y WGI WI. TER K I 10.00000 10.00 10.00 87,.12,21 81.112.121 
3~1~03 P(B-12_ SEDUG..IKG OJ<Y wGT WATER K I 10.00000 10.00 10.00 87..112..121 81..112nl 
3~i507 P(lt -125" SlDUG..IK(, OF4Y 11161 loA TER K I 10.00000 10.00 10·00, 87,.12..121 81..112..121 
3~i511 P(8-1260 S E OU CO.lIt G D"Y WGI WAlER K I 10.00000 10.00 10.00 87..112..121 87.112..121 
3CJi'M It PU, -1016 SEOUG/KG OFeY "'Gl WA1E~ It I 10.00000 10.00 10.001 87'12..121 87..112..121 
3 CJi'5 I 6 P«(':S WtiL SMPL UCiI'L "A TER K 6 .5000000 .1)000000 .0000000 .SOO .~OOI 7~..I05..102 82..105.106 
3CjlLI9 pu·!> MUD U(;..III. co wI. 1lfl I 2,..60000 21t.60 21t.60, 8~..I0~..I01 82..105.107 

It 12 2,..58300 Ij~lt3.aoo 35.25600 100.00 5.00, 77..102..110 86..1l2..101t 
101 13 21t .511500 U3~.ltOO 33.15500 100.00 5.001 77..102..110 8fl..ll2..101t 

J~I!>30 ~~LA lHN WHL SMPl U<...IL WA lEA K 6 .1000000 .1)000000 .0000000 .100 .1001 79..10!)..I02 8Zl'0!).I06 
3~'531 MALA1HN MUD U(..IKG IIATlR K 12 11.16700 3:'0.3300 18.175DO 50.00 1.001 1t..l02..125 87..1l2..121 
3 Cj,!,>,. 0 PARAltiN WtlL SMPl UG..IL k' A IE R It 6 .1000000 .I~OOOOOO .0000000 .100 .1001 79..105..102 82..105..106 
3~;f" I PARAlttN MUD UL/KG Ii All .... Ie 12 7.833300 11~8.5&-.00 10.111700 30.00 1.001 15..102..125 81/12.121 
J~IS70 DIAllNUN WHL !>"Pl U ".IL III A IE. R K " .1000000 .11)000000 .0000000 .100 .1001 7 Cj.l 0 !)..IO 2 82..105..106 



S10f;I(l Rf lR If VAL OUt 8;.109.128 PGf4=INVEhT PAGt: 32 
MD-Oll!S 

32 50 30.0 019 55 50.0 3 
COOPER IHVfeR ADOVE SH IPYARD CREEK 1.1 BUOY .,,.9 
.. 50.9 SoUtH CAROLINA CHARLEStON 
50UTHE,lSl 030810 

'T'FA.I~"'f~t'f5TU~Y'SOL1Ds,e.0 SANtEE (OOF'ER MARINE OIST 
215C601_0 HQ 03050201033 0002.900 OFF 
0000 FlEEt EIt. ... TH 

"'Af.AME lEA "IEOI",M RI't1t NUMBEA MEAl. V'IRUNtE STAN DEV MA .... UM MINIMUM BEG DAlE EtoiD DATE 
39!~11 I)UllhON MUV U",ltG "A liEN It 10 3 ... 0001'0 •• ,600000 1.26"900 111.00 1.00 151'021'25 81'12.12. 
39!58 " COUthlON .,HL SMPL UG,L W A liE R It 6 .100001'0 .CIOOOOOO .0000000 .100 .100 7~1'051'02 82.105'06 
39!~B 1 c:.UTH10N MUD DRY uc..IltG .. AllER It 10 3."0004)0 1.,600000 1.26"900 •• 00 1.00 751'021'25 871'12 .121 
391MO 1,'HOStNIN .,HL 5MPL UG,L WI. llER k 6 .100004)0 .CIOOOOOO .0000000 .100 .100 791'05'02 82'05'06 
39101 tlCIl SEDUC.'I(C, DJ.I, .,61 WI. IlEA It I ... 00004)0 '.00 ... 00 871'12'2 I 87'12'21 
39'15& MUEX 1.-01 MAl UC,'kG WAllER It 2 3.00004)0 2.,000000 1.4 ... 200 '.00 2.00 B 61' 121'0 4 87'12.121 
3S'182 l.INOANE .,HL SMPL UC"IL "A Ill: R I( 6 .05000430 .(1000000 .0000000 .050 .050 79'05'02 821'05'06 
39'183 1.INOANt. MUD DAY u,",ltG "'AllER It 15 2."'674)0 10.778400 1.333600 5.00 .10 751'02'25 87,12.f21 
39186 V"lt~ION .,HL SMPL UC;,L WI. lilA It 6 .100001)0 .CIOOOOOO .0000000 .100 .100 7~1'05'02 82'Ob.l06 
39'187 lila l ... ION MUD UC>.IItCi W A liE fi It 10 3.40001)0 1.,600000 1.264900 4.00 1.00 751'02'25 87'12'21 
"t!no C:#L .'ARD CA MG MC,.IL W A liE R • 1 2648.24)0 26"8 261118 86'051'12 86/05,.2 
7();3I 0 P~ SU l:DT MUD ., AllER 5 7.18001)0 .:I~'20700 •• 920000 . 1.; 6.6 821'03'19 871'12'21 
70:'20 .IVI STUNE (ONTt.Nl PERCENI W A IlEA J2 63.5501)0 2~11.7400 15.22300 76 2" 751'02'25 87'12,21 
70:322 11[5 I [lUl 101 VOL HRCENT WI. llt.R 13 11.0284)0 3111.38700 5.512500 22.0 2.8 15'02.125 87'12'21 
70!~07 JHOS-T (lA1HO M(,'L P WI. liE R 7. .03714~'0 .aIOOI~71 .0125360 .060 .020 lfl1'06,03 19'01.127 

It 2 .020001)0 .111000000 .0000000 .020 .020 1~'08'06 76'03'25 
101 9 .03333~'0 .111001750 .0132200 .060 .020 1!,'06'0 3 79/07/21 

71 4"00 ~llACUAY HCi.1OTAL UCi'L ",A lrER 63 .7634;'00 1.,52~ 100 1.235000 8.5 • I 7,.'02.1'14 85,10,22 
It 32 .29375110 .111257660 .1605200 .8 .2 16'10'07 87'10'08 

TOT 95 .60526110 1.,06.300 1.031600 8.5 .1 7"1'021'1" 87'10'08 
71'''21 ~IUI'URY S I: OM GI'K C> DRY "Gl WAllER 3 9.9200110 21'3.0400 16.52400 2;.0 .4 15'02'25 82'03'19 

It 13, .22(924)0 .111006731 .0259 .. ,.0 .3 .2 771'02'10 87'12;'21 
TOT 16 2.0 .... ")0 51.61300 7.188400 20.0 .2 161'02'25 87,12,21 

7"1~" I wen SAM"U, UJIJAIED iliA liEN 223 867330 .. 0 31'333000 6110.100 88080,. 860529 8,.'08'06 87'12'21 
711"53 "":0-1262 St.P DAY WI lICi' It Co IIIAllER It I 10.0004)0 10.000 10.000 87'12'21 87'12'21 
60153 ~;LD l ... lNl OI-lCo-C J>f.J.lc[Nl IIIAllER 1 .3 .. 0001)0 .3' .3'1 751'02'25 75'02'25 
1:2'028 "All11 FE «: COL fE.C stAP WI. lILN • 23 1.56274)0 2.,193200 1 ... «10900 6 .2 19'05'02 82;'08.112 
821t)48 l,lIl CPlt, Of SMPL MllERS WAllER 1122 5.1(014)0 1~1.28500 3.644900 1'.00 .10 7"1'05'2 I 8"12'21 



STur,[t RI~ TR J( VAL DA tl 89.109/28 Pc..-= INVUn Ii>A(j£ : JJ 
MD-Oltl~ 

32 le8 .~o .0 019 55 00.0 3 
COOPER RVR UNDEr.. GRACE MEM BRIDGE 
U»019 SOU1H CAROLINA CHARLES10~ 
SOUTHl,lST 03081' 

.It'~A.lAM~~t.lSt~lAM [01510 COMEIAHEl MARINE 
21SC60liO HQ 03050201028 0001.620 OFF 
0000 FEET [IEPTH 

PAt.AM[ lEA t4EDJl.M RMK NUMBER MEA III V •• R IANC.E STAN DEY MAU MUM MINIMUM IJlG DAlt END DAlE 
00002 IHHMfLO<- " FROM .J1 l'ANtc. WA'IER ,.54 50.00011)0 • .,000000 .0000000 50.0 bO.O 14/02.1 lie (17.112.121 
0001 ..aHR lU4P C£NT WA ~IER 1251 ZO.2(61)0 ,.!i.87200 6.772930 32.0 6.5 71e/05/21 87/121'ZI 
00011 .. A1UI Tlf'lP FAHN "AllER • 1251 68.4(111)0 1~ID.7100 12.Z3630 8~.6 43.7 74/05.1'21 87.1'12.1'21 
00020 All.( nMP <-lNT WAUR 2.,. Z'.00211)0 511.85900 7.20.300 .... 0 ".0 80'011'15 81.1'12.121 
0002 I AI" lEf'lP F Al1N WA'IER lZ 23.1(711)0 H,.88000 ".108500 29.0 20.0 811'05.1' 19 811' 111'05 
0(l036 "'It-D 01 R.FRO~ toIOR lH-O '-A'llN 10 85.(0011)0 Ie"83.600 68.,.3700 Z25 I 1~'Ob/02 80/(lZ/29 
(lCOItI HATl-1lR WMO CODE .. 501 WAJER 222 2.459511)0 3~!.55700 5.705900 2Z 0 80'01.1'15 811'12.1'21 
(l (l(l 67 Till:. STAGE <-ODE WA'IEA 375 2902.711)0 9114'860.0 992.4030 .. 300 2000 79'Ob'02 87.1'12.12' 
OC076 lUJ,B nUllDMtR HAUl FTU WA~IER .79 8.395511)0 8:1.17100 9 •• 19800 57.0 .4 7 .. /02.1'14 81'12.1'2' 

l I 100.00100 100.0 100.0 1\>/10.1'-'0 791'10.1'30 
TOT 180 8.904" II) 0 •• 19.3300 1"3721)0 .00.0 ." 74/02.1'1,. 87/12.1'21 

OC078 TRAt-SP SleCtH ME1ERS IIIA'IEA 20 1.2005100 .C'7 24 430 .2691500 2.05 .80 19.1'05.1'02 821'08.1'12 
(lOoeo COLOR PT-CO Utol. TS IIIA'IEA 19 27.00011)0 6-,.63900 8.03~800 .. 0 7 74'021'1" 78.1'04.1'2" 
OCl'l1 INlt-SVl SURVEY I tlNT WAn.A .62 19"510,.0 .11000000 .0000000 79,.512 794512 7~'05.102 80l'1l.106 
0(J300 DC to!C,.IL WA'IER 1262 7.177911)0 3 .. 707000 1.925,.00 17.0 2.5 74/05.1'21 81.1'12.1'21 
0030 I DC SAlUR PUal:.NT WA 'IER $ 1250 76.7(011)0 11~5.9000 12.88000 "'6.6 31.6 741'05.1'2' 87.112.1'21 
0(]310 DOL 5 DAY to!G.I'L WAlEk 1"2 1.720811)0 .1129"500 .9107UO 6.6 ." 14/02.1' Itt 87.1'12.121 

K 3 1.3333 '00 .:5333400 .5773500 Z .0 1.0 76'02.1'20 8".1'10.1'29 
l 2 8.0750100 .11113370 .10",.800 8.2 8.0 7f.'10'01 71.1'05.1'20 

TOl 147 1.7993100 1,,355700 1.16,.300 8.2 ." 7".1'02.1'1" 81.1121'21 
OCll339 COD ,",UD DRY WGt MC,.Itc.G WAlER I 80000.100 80000 80000 7t.'02'25 75.1'02.1'25 
0013"0 COD HI LEVEL 1oIC..IL IlIA IE Ii 6 190.00100 U920.00 113.6700 "10 110 1!.'IO.l01 7 .I0JI'25 
0(1"00 P., SU WAU.R "'3 7.7873100 .114 06!>0 0 .37~04:a0 9.10 6.50 14'05.121 81.1'121'21 
0(1402 SI-[ C IF I C CONDUC 1 UMHOS/CM WUEA 1223 Z8945.IOO UOO3000 8485.500 ,,9500 3000 7(1.10".1'24 81'12.121 
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3U:16 f~C (OLI MfM-fCBR 1'100Nl iliA lEA L 3 326.67", 168930.0 .. 11.0200 800 60 7~'021'2" 79'081'09 
31t.ICI ftC COL. Mf~-FCBk 1'100ML WAlER TOt 160 80.38UIO IU88.00 122."300 860 1 7111'021'1" 871'121'21 
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3~;'Oo '''.P·l,Dl 101 UGI'L .. Alt. .. It 6 .0&000'10 .0,000000 .0000000 .050 .050 79.1051'02 821'051'06 
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39;'OCI [1.1'· IJD 1 t4UO OR' UGI'ICG WAlER It .. 2.2750(10 ".102500 2.0215500 fl. 00 .10 75.1021'25 821'051'07 
3S;HO F'.P -t'DD 101 UGI'L .. AllER It 6 .0bOOOCI0 .0,000000 .0000000 .050 .050 791'051'02 821'051'06 
39311 ".P etDD SEDUGI'ICG DRY IllCil "AllER 2 1.8550ClO .1012t.00 .3182000 2.08 1.63 75.1021'25 821'051'07 

It 2 3.5000ClO ... 500000 2.121300 5.00 2.00 791'051'02 811'0 51'l" 
lllT .. 2.677500 2 ... 35800 1.560700 5.00 1.63 75.1021'25 821'0bl'07 

39;" b [I.p. DOt WHL SMPL UC;I'L WAllE .. It 6 .0500000 .01000000 .0000000 .050 .050 7~.l051'02 821'051'06 
39;316 (I.P • DOD t4UO ORY UGI'KG WA1IEI< It .. 2.2750ClO ".102500 2.025500 5.00 .10 7 !>I' 0 2 1'2 t'I 821'051'07 
39:'20 f'.P ·[Dl TO 1 UC.I'L WAllER It 6 .05000ClO .01000000 .0000000 .050 .O~O 791'051'02 821'05.106 
3~;321 ,).p. tllt.. SEDUGl'ltG DRY "Gl WA llEh 2 .9700000 1.,125000 1.060700 1.72 .22 7e.1'021'25 821'0fl.l07 

II( 2 3.50001)0 ".,bOOOOO 2.121300 S.OO 2.00 791'0 bl' 0 2 811'0 51'l" 
TOT " 2 .2350()0 ".,008600 2.002200 5.00 .22 7bl'021'25 821'051'07 

3~:'27 o poor .. HL SMP L UGI'L WAllER It 6 .05000ctO .(11000000 .0000000 .050 .050 791'051'02 621'051'06 
39;328 O.P·[;OE MUO UG I'KG WAllER It I 15 .00001'0 5.00 5.00 791'0bl'02 791'051'02 
3~.]30 UDRIN TOT UGI'L WAllER II( 6 .050001'0 .(11000000 .0000000 .050 .050 7"1'051'02 621'05~06 
39333 A~LOR IN SlDUGI'IC.(' DRY "CiT WAllE" II( -1.77501)0 1.,"69200 •• 212100 3.00 .10 7b1'021'2f1 821'0fll'07 
39.337 A~LPtf#BtfC I lllUGI'L .. AllER It 6 .050001)0 .(1000000 .0000000 .0flO .050 791'051'02'821'O5~06 
39,338 'jET A toHC lD1UGI'L .. AllER It 6 .050001)0 .(1'000000 .0000000 .050 .050 791'051'02 821'05~06 
39,3"3 l'ltfC-f4U(1 L I NOANE' DR'UGI'KG WAllER It 1 .100001)0 .10 .10 7bl'021'25 7b1'02~25 
39380 1)IlLtRIN I lIlUCoI'L WA lIE I< K 6 .05(1001)0 .(1000000 .0000000 .050 .050 791'051'02 821'05~06 
39383 1>llLtRIN SE DUG I'K C, , D~Y ~Gl WAllER I 1.08004~CI &.08 1.08 7~1'021'25 7f11'02~25 

It 3 " .66674)0 21, .33300 ... 618800 10.00 2.00 791'051'02 821'051'07 
Tlll .. 3.77001)0 11r._3800 ".175900 10.00 1.08 7~1'02~25 &2~051'07 

39390 [NDR IN 101 UGI'L WAII£I'.: It 6 .050001~0 .(1000000 .0000000 .0flO .050 791'051'02 821'051'06 
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39399 [ltfJON t4UO U(dIC.G .. A IlEA It 3 3.00004'0 3 •• 0000ClO 1.732100 ".00 1.00 7~1'021'2f1 821'051'07 
3~"00 'I LlC.AJ'Hl N lC1UGI'L IIA'IE'" It 6 .Ot'lOO04'0 .(1000000 .0000000 .050 .050 7~1'051'02 821'0bl'06 



,TOJ;l.T '.ETRll VAL DAU 89.10\l.l~8 

'T'PA'AH~NT'ST~EAM 

394103 
31,;4,10 
394,13 
3~4120 
394123 
3~"80 
J9~)IC> 
39!~19 
3\1!~30 
391;;" 
3~!~~0 
39!~'1 
39!~·70 
3S1b71 
3~!b80 
3t;'58 I 
3~lf I 0 
3S782 
3\1783 
3S78t. 
3~787 
"~570 
70320 
7e32, 
70'~07 

I"AI;AME UR 
H.JXAf Hl" S£OUG'KG 
t-ILPH.HlR 
HfPTUllR SElJUG.lKCi 
t-1F'CHl,np 
t,rCHlRU' 
'HHX.,CLR 

PClS 
PCr:S 

t.AlA THN 
t.AlA TtIN 
"I-RATHN 
I"ARA TtiN 
'IUlINON 
[IUlINON 
C.UTH ION 
C'UT H ION 
I;HOSLfHt-I 
I.lhOl-t-IE 
I.INDI-t-IE 
" "I T., I Ot-l 
" .... nJ,lOt-: 
4:I-l H" .... D 
'WI S lUJ<E 
IHoSIl,Ul 

fHOS-T 

71900 IUJ(CU~" 

71921 IUNCLR., 

7"0~ 1 "UF 
(I C153 15tU> ItllNT 
« 20Z8 1,1- TIL 
620" 8 IElLl l ~TH 

SEOUG.lKG 
"HL SMPl 
"HL SMPl 

MUD 
"HL !>MPL 

MUD 
"HL SMPl 

MUD 
"Hl SMPl 

MUD 
"HL SMPl 
MUD DHY 
"HL SMPL 
" .. L SMPl 
MUD DRY 
"Hl SMPl 

MUD 
l." MG 
l.UNTENl 

TO T VOL 
OR1HU 

HC..TOTAl 

SEVMG'K{. 

S"foIPlE 
OR<.-C 

f[ C COL 
(IF !>MPl 

Dr., WliT 
TOTUG'L 
or..., "GT 
TOTUG'L 
DFC' WGT 

uedl 
UG.ll 
UedKG 
UG'l 
UG'KG 
UG.ll 
UG.lKG 
lJG/l 
UG'KG 
UG,,,, 

UG.lKi> 
UG.Il 
Ub/l 

UG.lKG 
UC.'l 

UG.lltG 
M(i,l 

PLRCENT 
I-ERUNT 

MCo'L P 

U,,'L 

MEtil U4 
.. " TE.R 
iii A TER 
WA TEN 
WATER 
"A TER 
"AlE. R 
WAll:. R 
WAlEN 
WAIER 
"A lEN 
III A l'tR 
WI. llER 
IliAl'ER 
WAIER 
WI. llER 
WAlEN 
WI. llER 
IliAllEN 
.,A11E.R 
iii A liE R 
"A liEN 
., A llE.R 
WAllER 
WAllER 
III AllER 

Dr.., WGT .,A'IER 

UI'OA 1L [) "A 'IE R 
I-lr:.UNT """E.R 
flC STRI-' "A'IER 

ME llRS WI. 'IER 

PC,foI=lNVEt.T 

RMtc 
It 
tc 
k 
tc 
IC 
IC 
K 
IC 
Ie. 
Ie. 
It 
IC 
IC 
K 
K 
K 
K 
Ie. 
K 
It 
K • 
Ie. 

TOT 

K 
HJT 

IC 
TOT 

NUMBER 
~ 
6 

-6 

-I 6 
3 
6 

-6 
II 
6 
3 
I) 
3 
6 
6 
~ 
6 
3 
I 
I 
2 
7 
2 
9 

68 
31 
99 

I 
3 

-Z37 
I 

23 
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MO-Olte, 
32 48 20.0 079 55 00.0 
COOPER RYH UNDlR GRACE 
'5019 SOUTH CAROLINA 
SOU1HE',Sl 

J 
MEM BR.DGE 

CHARLESTON 
03081' 

MARINE 

"AGl: 37 

EDISTO COMBAHE[ 
215C60'IO 
0000 FE.El DEPTH 

HD 03050201028 000ll-b20 OfF 

MEur 
13.52f>ClO 
.05000e10 
1.7750C10 
.05000C10 
3.5250C)0 
.0f>ObOCI0 
.50000110 
_O.OOOCIO 
.10000C)0 
1~.7f>OC)0 
.IOOOOCIO 
9.7f100C)0 
.1000000 
3.00001)0 
.100001)0 
3.00004)0 
.100001)0 
.050004)0 
2.27501)0 
• 100004~0 
3.00004~0 
370_.04~0 
f>8.6004~0 
f> .31f>01~0 
.03571·,0 
.0200011)0 
.03222j~0 
.89926100 
.2677~100 
.70 If> 100 
.08000100 
.21667100 
•• 8250100 
868010.0 
.5!)00000 
2.298000 
f>.75.700 

VlAJANCE SlAN DEY 
592.1000 211.33330 
.0000000 .0000000 
1.~69200 1.212100 
.0000000 .0000000 
19.~3600 ~.~08600 

.0000000 .0000000 
2100.000 51.96200 
.01000000 .0000000 
fI!i,_ .2600 23.fl~300 
.0000000 .0000000 
le_.2500 .3.57~00 
.0000000 .0000000 
3.000000 1.732100 
.0000000 .0000000 
3.000000 •• 732100 
.0000000 .000000' 
.0000000 .0000000 
4.102500 2.025500 
.0000000 .0000000 
3.000000 •• 732100 

10.71900 3.273900 
.00019!U .0139730 
.0000000 .0000000 
.4)00.9"" .0139_'0 
1.9"~400 1.394~00 
.0222580 .11191900 
.... 22800 1.192800 

.Q008333 .0288680 

.OOfl22f>0 .07228,0 
39526000 6287.030 

.~.21300 3.770000 
15."6000 3.931900 

MAUNUM 
f>0.00 

.0flO 
3.00 
.050 

10.00 
.0f>0 
.500 

100.00 
.100 

f>0.00 
•• 00 

30.00 
.100 
~. 00 
.100 
~.OO 
.100 
.060 
f>.00 
.100 
~.OO 
370' 

59 
7.6 

.060 

.020 

.060 
9.9 

.8 
9.9 
.08 

.3 

.3 
880"19 

.5f> 
lB 

111.00 

MINU4UM 
.10 

.0f>0 
.10 

.050 
.10 

.0f>0 

.500 
10.00 

.100 
1.00 
•• 00 
•• 00 
.100 
1.00 
.100 
1.00 
.100 
.050 
.10 

.100 
1.00 
37011 

59 
3.0 

.020 

.020 

.020 
.05 
.2 

.05 

.08 
.2 

.08 
8f,0f>29' 

.55, 
• I 

.3(]1 

BlG DATE E~D DAlE 
7fl'02'25 82'05.107 
7~'05~02 82'0f>.I06 
7~'02'2f> 82'0f>'07 
79'05'02 82'05.106 
7fl'02'25'1I2'0f>'07 
8c'0f>'06 82'0&.106 
79,05'OZ 82'0&.106 
7~'0f>'02 ,82~05.107 
79'0f>'OZ 82'05~06 
76~02'2f> 112'05'07 
79'05'02 82'0&'06 
7b'02'2f> 112'06.107 
79~0!)'02 82/05'06 
75'02'2f> 82'05.107 
79'05'02 ti2'05.10b 
75'OZ'25 82'05.107 
79'05'02 82'0f>'06 
7S'0f>'02 82.105.106 
75'02'25 82'0&'07 
79'Ofl'02 82'05~06 
75'02'25 82'05'07 
86'05'12 86'05'12 
7~'02'Z5 75~02'25 
7~'02'2f1 81'05'.' 
7~'06'03 76'03'25 
7t'08'Ob 76'06.107 
7fl,06,03 76'0 .107 
711'02'111 87'10~08 
75'1.'07 87'07'06 
711.102'111 87'10.108 
7~.I02'25 75'02'2& 
7t;,05'02 82'05'07 
7~.I02'25 82'05.107 
1111'08'06 81'12'21 
75.102'25 75'02.125 
79'05'02 82.108.112 
71t'05'21 81.112.121 



Tl~[T ~[lRllVAl DAlE 89/09/28 PGf.4:: lNYUll PAGE.: 38 
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32 _8 20.0 079 56 00.0 3 
TD"N ele UNDIER GRACE M[MO~IAL BQ 
_5019 SOUTH CAROLINA CHARLESTO!lt 
SOUTHE AST 03081' 

T ~fAI AMN .. T .IST"f: AM SANTEE COOPIER MARINE 
21S(601lQ HQ 03050201030 00011.680 OFF 
0000 FEET DIE.PTH 

r'ARA ME 11; R t41~ I) JUl. AMI( NUMBER MEAN YUHANeE STAN DEy MAUMUM M INII4UM BUi DAlL END DATE 
00002 H!.AMf'LOC ~ .I<OM RT llANk "A lt~ R 32_ 50.00000 .0000000 .0000000 !»O.O !!i0.0 14.101.108 81.112.121 
00008 LAL ID[Nl. Nu .. mER W ATI;R 2 , .000000 .01000000 .0000000 , - 74.101.108 l'VO 1.108 
00010 .. AHR TEMP ClNT IIA ll~R 981 20._5900 50._0900 7.0~9900 32.0 5.0 14.101.108 81.112.121 
OOGlI 'II'A 11: .. UMP f AHN "A 11;R • 981 68.82300 16' .3800 12.78200 89.& "1.0 1 .. .101.108 81.112.121 
OC020 All- llMP llNT VA IIER 209 20.25&00 53.01800 7.281400 3'.5 _.0 80.101.111) 81.112.121 
00021 All- lLMP f AHN "A 11:R 17 20.76!»00 _.941900 2.223000 29.0 j~O.O 81.102.120 8l.111.105 
000 .. 1 "I~A l"(k W ... O CODE _f)01 WA llE.R 227 2.052900 21.05000 5.201000 22 0 80.101.115 81.112.12 I 
COC61 tILE . 51 AGE CLDE WUIEk 8_ 2128.600 9213_0.0 962.9900 '300 j~OOO 81.103/10 81.112.121 
0001!) lUf.b HU.l:. J-PH S102 V A TIE R 2' 5.250000 6.125000 2."1"900 1.0 3.5 1"/01.108 1 .. .102.11' 
0()076 TUM) TI~B1DHHc H"lH FlU WATI~R 139 6.377600 19.26300 _.388900 22.0 .5 1 .. /0".119 81/12.121 
00080 (OLLR I'T-C;O UNITS WAllE R 19 25.6690'0 52.26700 1.229600 "0 8 7 .. /01.108 18.10",/2 .. 
COlOO Dll MG.lL WAllER 993: 7.208"00 _. 176800 2.0 .. 3700 I' .2 3.1 7".101.108 81.112.121 
00301 DC SAlUR PERCENl iliA liE R • 981176.37800 118._ .. 00 13.35800 125.7 .'7.8 7".101/08 81.112.121 
00310 flOl, 5 DAY MG.lL WAllER I_I 1.730100 .87_0300 .93 .. 8900 7.0 .1 14/01./08 81,/12,/21 

I( _ 1.000000 .0000000 .0000000 1.0 1.0 7t/06/07 8",/10,/29 
TLlT 1_5; 1.710000 .8641 !l00 .9296000 1.0 .1 1_.101/08 81.112.121 

00339 CVD "UD DRY WGT MG/KG VAliER 1,122000.0 122000 12j~000 75.102/2!» lr.1 2/25 
003_0 CDC HI LEVE.L HCdL VAliER 7 2_2.2900 60 .. 5_ .00 2_5.8700 172 80 7"/09/11 16.103/25 
00_00 PI-l !.U "A llER 1 .. 0 7.597100 .2783300 .5215700 9.10 ".20 1 .. /01.108 81/12/21 
00402 SPE.C If IC CDNDUCl VMHVSI'CM VA TIER 951·27987.00 9U39000 99_1.800 '9000 1100 781'0 .. /2 .. 81,/12121 
00403 p., LAD SU IUllER 1_6 7.507100 .1 .. 61800 .3823300 8.2 6.0 741'01.108 81,.2,/21 
00"10 1 Alit CAC03 MGA VAliER U5 65.41100 506.0200 22._9500 180 21 14/01/08 81/121'21 
00480 SAL I ... lT V PP1H VAliER 958 19.50000 39.16300 6.30!»800 32.5 1.5 7".108.102 81.1121'21 
00530 RlSILUE lvl NFL 1 H(i.lL VAliER 2 31-30000 1220.200 3".93100 56 1 7111'0 "12" 82/08.112 
00~57 DIL-GRSE. MVD FRCiR 101 GI'l( " .. A liE I< 1 13_0.000 13 .. 0.000 13"0.000 75.102.12!) 15,/02.125 
00"10 N.i3· ..... 4 - N lDl AL IIIC,/L VA llE.R 103 .2583500 .1218100 .3_91000 2.900 .050 751'0_.129 81.112/21 

I( 13 .0_92310 .0003517 .0169130 .100 .020 7_/11/21 87/09.128 
lot 116 .23 .. 9100 .1125200 .335 __ 00 2.900 .020 74.11.,21 87.112.121 

00~12 Ufoj-lllNlD NH3-N MC,.IL iliA llER • 9.. .006240'5 .000074 I .0086129 • 050 .0001000 .. 7'dO 3.12 f) 81,/12.121 
00t,19 UfI,-ltNZ[l NH3-NH3 H("Il ""lIlR $ 94 .007581'8 .0001096 .010_720 .Obl .0001000!» 7(>I'03/2b 87/12121 
00(1,25 101 ItJEL N MC,IL "A liE 14 108 .692500'0 .31 "6 "00 .5609300 '.600 .050 14/11/21 81/12,/21 

K !» .10200Cl10 .0035200 .05~3300 .200 .050 7t/03.127 8".110,/29 
lDl 113 .666370'0 .3156000 .5611800 ".600 .050 7"1'11.121 81/12/21 

00(1,26 ClHGA .... N MUD D w1 "'G'/I(G-N wAllER I 2"71.0ClI0 2"11.00 2_71.00 15/02.125 15,/02125 
00t30 "V2,,"03 N-1Vl AL 1i"/L "Al[~ 131 .113210,0 .0076 .... 7 .081_3"0 .61 .02 7 .. '01,/08 81.112,/21 

I( I • 02000010 • 02 .02 8"/12/111 64/12.11" 
TOl 132 .11250010 .0076E21 .087"760 .61 .02 74/01.108 81/12,/21 

OCt,60 Ot.1HLPO .. PO" t-,C,,/L V A1E.~ 11 .272730'0 .1916000 ... 311200 1.56 .00 14'01,/08 75.10 .. ,/29 
II. 2 .06000ClIO .0000000 .0000000 .06 .06 7!)/03/1l 75.1031'21 
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MO-041' 

3Z ~8 20.0 079 56 00.0 3 
TOWN Ctc. UNDER ~ACE MEMOAIAL tiA 
_5019 SOUTH CAROLINA CHARLESTON 
SOUTHEAST Ol081, 

'T Yfll~.1 AMElf..:l"S TRL AM SANTEE COOPEA MAAINE 
215C60tj'Q HQ 0)0502010.30 000 :1.680 OFF 
0000 fEET OEf'lH 

PAJ,AML lLR MIEDllIl4 AMK NUMBEA MEANI VlA lANCE STAN DEW MAXIMUM MINH.uM BEG DAlE EHO DATE 
OCC~60 (l1~Hi(:PO~ PO" HG.lL WAlER Hll 13 .2~000ClI0 .1660500 ._07,,000 1.56 .00 7~1'011'08 751'0~1'20 
00(,65 fltiO S -TOl M('.IL P .. A TIEf( 0_ .0869Ui,O .0026345 .0513Z80 .2"0 .OZO 751'11.107 871'10.108 

K 22 .075909'0 .00"5778 .06765~0 .300 .• 020 7~I'II.127 871'12.121 
TVT 116 .08"827'0 .0029853 .05"6380 .lOO .020 741'111'27 871'121'21 

00(;80 T vr;c; C C MGI'L .. AllER "3 ".952100 ".019500 2.218000 11.6 2.1 7"1'11.127 871'101'08 
Cl O~;O (J Hll '.AWD CACOJ M(dL "Al,ER 3 2333.3Cl'O 13"3300 1159.000 3" 00 1100 7~1'0 11'30 871'051'''' 
OO~IIC. (AL C IUM (A-TUI f.:("'L WA llER I 210.000'0 210.0 210.0 8Cll'051' I 2 86"051'12 
O(l1~2 b M('HS lUM MG.DlSS MG"L IIIAUR 13 208.2_00 17897.00 133.7800 '50.0 .3 751'02.12" 7td061'07 
0(J~I2 7 M(,NSIUM MG.TOT MG"L W A 11[1, I 600.00Cl'0 690.0 6'~0 .0 861'05/12 8~1'05/12 
00",140 U1LVf.IOE TOTAL .HdL til A TIE A I 17500.Cl'O 17S00 1'1500 871'08.128 871'081'28 
01(100 A"SUdC A!..D I SS llG"L IlIA llEJ~ K 1 5.000000 5 5 741' I 11'27 741' I .,27 
01(125 CAl/MIUM Co.DIS!. UG"L til A liE ~ 2 67.50000 2812.500 b3.03300 105 30 74/01"08 771'08/25 

k 19 15.79000 "36.8"00 20.90100 100 10 741'02/U 77/041'15 
TOl 21 20.71"00 775.7200 27.85200 105 10 7"/01/08 771'081'25 

01(127 CADMIUM CD.TOl UGA iliA llER 2 37.00000 338.0000 18.38500 50 24 7111'04"24 781'07/21 
K 29 10.00000 .0000000 .0000000 10 10 781'10/13 87/ I 0/08 

TOT 31 11.7"20'0 56.73100 7.532000 50 10 78/04/2" 871'10/08 
0)(128 CD ... LD DRY IIIGT ~C./Il"-(O WUIER It 1 .5000000 .50 .50 7f.1'02/25 751'02J'25 
01(129 Ctir.lO .. IUM SLOM<./KG DRY WGI WA TIER I 26.00000 26.00 21!1.00 75/021'2'5 75/02/25 
01(130 CHROfo'lUH CR.DIS5 UC;"L WATIE R tc 21 5" .76200 226.1900 15.04000 100 50 7 .. /01/08 77/08/25 
o U13" U1AOfo'IUH CR.TOT UGA tIIATIEf.I It 3) 50.00000 .0000000 .0000000 50 50 711.1'0"/2" 87/)0.1'08 
o UI4 0 Cl,PPlR (U.OISS U C,/L ~A IIE~ 3 130.00Cl'0 300.0000 17.32100 11\0 110 7"1'07/12 74/11/27 

It 24 95.83300 199.2800 14 .1I7D 0 100 50 7"1'01/08 77/08/25 
TVT 27 90.63000 319.0900 17.86300 140 50 741'01/08 77/081'25 

OUI42 C{;PPl R CU.TOI UGI'L til A liE R 2 75.00000 1250.000 35.35530 100 ~O 79.1'07/21 8UIO/28 
Ie 35 62.85700 491.6000 22.17200 100 50 78/04/24 87/10/08 

HIT 37 63.5UCl10 506.7600 22.51130 100 50 78/04/24 87/10/08 
ClUI,. 3 ClPPlR SLOMG/KG OkY wC.T til A l'ER I 15.00000 15.00 I!~.OO 1t1'02/25 75/021'2S 

o 1 "" 5 IRLH Fl.TOT U(,/L WA1IE~ 37 386.22ClO 22513.00 150.0500 700 170 78.1'04/24 871'10.1'08 
o UI46 IR['N fl.OISS UC..I'L WATER 25 '6".3600 134790.0 367.1300 U85 128 741'01/08 77/08.125 

It 2 100.000'0 .0000000 .0000000 100 100 74/02/11\ 77/02/10 
101 27 ,,37.370,0 133870.0 365.8000 USS 100 741'01/08 77/08/25 

01(149 LEAD pa.D15S U(dL WAlER 15 1~9.33ClI0 6163.600 78.51000 380 70 741'07/12 77/08/25 
It 12 75.00000 3"09.100 ~8.38800 200 50 7"1'0 U08 771'04/15 

TOT 27 116.3000 6178.100 78.60100 380 50 741'01/08 771'08'25 
01(151 LLAO PI:l.TOl UCdL til A TIE R 23 228.2600 12570.00 112.1200 520 60 781'0"/2" 8 .. /04.127 

It 8 50.000Cl10 .00000ClO .00ClOOOO 50 50 86.1'02/ .,. 87"10/08 
TOT 31 182.26(110 15505.00 124.5200 520 50 18.1'04.1'2" 87/10/08 

0)(:52 LLAD SLO".C>"K(, Dr.y WGI WA1Er. 1 3.0000Cl10 3.00 3.00 7t/02"25 7t/02/25 



t(i"U RE IN I( VAL DAlE 89/0. /~ fj PGf.<=INVEt.l IPAGE: 40 
MD-Oltlr 

32 48 20.0 079 56 00.0 3 
TOIilN O. UIIIDER ~RACE M(MO~IAL BR 
1t5019 SOUTH (AAOLINA CHARLESTON 
SOU1HE',ST 0308n 

TYfA/AMBN1/STREAM SAN lEE COUPER MARINE:. 
21SC60t11Q HQ 03050201030 0001-680 Off 
0000 fEET DEPTH 

PAI,AME llR MELI U4 AMK NUMBER "'EA~I VaRIANCE STAN DEW MAXI MUM MINIMUM BlG DATt END DATE 
o 10f)3 .. N fotUD D,.y IIIGT fotr./ItCi-MN IIIA1IlR 1 483.00010 483.00 1t83.00 7b/02/2~ 7~/02/25 
010~~ MANCi"tSt ... N UCdL "A liE A 6 53.3330'0 2&.67000 5.164300 60.0 !!)O.O 81/04/22 83/07/06 

K 31 50.000010 .0000000 .0000000 50.0 !!)O.O 7"'04/24 87/10/08 
TlIT 37 !l0.fl41010 fI.2f17000 2.292800 60.0 '50.0 7e'01t.l'24 87/10/08 

01056 MANCit-£SE MN .01 SS UCdL "A liE A 3 21t6.67010 110230.0 332.02)0 630.0 '~O.O n,'02.1'24 UdOIt/29 
It If» 50.0000'0 .0000000 .0000000 50.0 !!)O.O 7f1'03/17 77/08/25 

TOT 18 82.77800 18657.00 136.59)0 63) .0 !30.0 7f1/02/ZIt 77/08/25 
01('65 tIl U,lL N I .0 I SS UCi.l'L .. ATIE,. 7 102.86010 57.15600 7.560200 IZO 100 7f>/OZ/ZIt 77.1'08.1'25 

It II 100.00010 .0000000 .0000000 100 100 7 f,/ 0 3/ 17 17.1'0 It, 15 
lOT 18 10 le II 010 22.22800 4 .71410 0 120 100 7f:.,02/21t 17/08/25 

01061 IIIIUEL NI.10TAL UCi/L IIIATIEA 19 132.63010 3D64.900 62.96800 250 ~O 18'04/24 8~/10/22 
It 18 61.111010 451.5200 21.39000 100 50 79.1'05.1'0 I 87/10.1'08 

lOT 37 97.83800 3511.900 59.26100 2 flO 50 18.1'01t/24 87/10/08 
010611 NICl\.fL SEOMG/KC. D,.y .,Cil IIIATER 1 20.00000 20.00 20.00 7f>/02/25 75.1'02/25 
OHl90 llt-C lN .l>ISS U(;.I'L .. AllER I 100.00010 100 100 75/02.1'24 75.1'02/24 

It 18 100.000'0 .0000000 .0000000 100 100 74/11.1'27 77.1'08/25 
T()l 19 100.0000 .0000000 .0000000 100 100 71t,11/27 77/08/25 

01092 llNC IN.10l UC..IL "'AlIER 23 203.480'0 62587.00 250.1800 1200 50 78/01t/21t 87/10.108 
It 14 60.7140'0 453.3000 21.29UO 100 50 78/10/13 8.7/07/23 

lOT 37 149.1t60'0 43339.00 208.1800 1200 50 71:'01t.l24 87.110.108 
01093 IINC SEDMCi/KC. DriY "Ci I IIIA1ER 1 60.00000 60.00 610.00 7~.I'02/25 75.102'25 
31t,15 ftC CULl Mf'I~ECMED , I OOML wnE~ I 1t2.000010 ''i 1t2 82'03.119 82.103/19 
31 16 flt COLI MfM-f CbR / I (lOML .. ATIEA 96 120.1t3010 18181.00 134.81t00 920 2 7,.'01.108 87/12/21 

.J 40 135.03010 41129.00 217.0900 8bO 4 76/09..109 87/09.128 
L 5 408.0000 131520.0 362.(6)0 800 80 7b..l06.103 811/10/29 

l()T 1" I 13".77010 32031.00 178.9700 1'20 2 71t'01/08 87.1'12.1'21 
3~~IOI P.P 'l,Ol SE DU6.1KCi O~Y .,6T WAlE .. 1 1.1700010 1.11 1.17 7~"02.125 75/02.125 
3S~,06 o .p. LOT ,",UD DRY U6/K6 " alE" It 1, .10000010 .10 .10 7~'02.1'25 75/02/25 
3S311 P.J> ·U)[/ SlDU6.1K.C. DRY WCil IIIA1ER 1 .290000'0 .29 .29 75/02.125 15.102/25 
3S3,16 o.P • lIDD Ml.D DRY UCo.IkCi .. A TE .. K I .10000Cl10 .10 .10 75..102.12f1 75/02.125 
3~321 P.P· [OE. SE DUL.lKc> gliY "Ci 1 lilA lE~ 1 .260000'0 .26 .26 15'02/25 75/02'25 
3S~33 ALDRIN S[l.lU6.1IC. C- hY 11161 .. A1ER K I .100000,0 .10 .10 7!..l02/25 75.102.125 
3~3It3 6EIHC-t4UD LINDANE DRYU(i/IC.Ci .. A liER K 1 .100000'0 .10 .10 75.102/25 75/02.125 
3SJ83 o It LUUIII SE.VUC..IKl> DI<Y 11161 III AlE,. It 1 • 100000'0 .10 .10 75/02.125 15/02/25 
3SJ93 LtoIOl<ItoI SEDUG/kL DhY "CiT "A TER k I .100000,0 .10 .10 7f>/02/25 75.102.125 
3~J99 l TI1ION MUD U ".1''''(, .. ATER k I 1.0000010 1.00 1.00 1b.l02/25 15.102.125 
3Slt03 lDXAf Hl~ SLOUG/IC.(, O"'Y .. Cil .,A lER k I .10000010 .10 .10 75/02.125 7f.lO 2.125 
3 Sit 13 HIP1UiLr- S[ DUG.lK (, Dr.y "CiT iliA lER k 1 .100000'0 .10 .10 75.102.125 75/02/25 
3S1123 HHHLR[f SlOUCi/KG DIn WCil .. A1EU It I .1000000 • 10 .10 75/02.125 15.102.125 

... . .~ , 



l. 

;T(]J;n RllRHVAL DAlE 89.109.126 PGH= INVU.l PAGE: 
MD-O"l' 

32 48 20.0 079 56 00.0 3 
TolilN CIC. UNDEJi GRACf. M[MOIUAL B~ 
"5019 SOUTH CAROLINA CHARLESTON 

'T Yf~VAHbfl:l.lS TF<E AM 
SOUTHEa.ST 03081' 
SANTEE COOPEA MAAINE 
21SC60~Q HQ OSO~0201030 0001.6eo OFF 
0000 Fl ET DEPTH 

JIARAMf. UR MEDI U4 AHk NUMBER MEUI V_A lANCE STAN OEV MAXIMUM M INU4UM BEG DATI: END DATE 
3S!:'3 I "'ALA lItN MUD U(;.IK G WAlEN It I.OOOOCIO 1.00 1.00 15~02~25 75~02~2~ 
3S!~" I f'ARA THN MUD UGI'KG "Al~R Ie 1.00001110 1.00 1.00 751'021'25 75~021'25 
391:'11 (HAlINUN MUD uc. J'IC G WAlEN It 1.00001110 1.00 .. 00 751'021'25 7b.l02l'2~ 
3 S!:'8 1 (lUTtt ION MUD DRY lI('I'KG WA1EA It 1.00001110 1.00 1.00 751'021'25 751'021'25 
39'783 L. J NO,lNE MUD DRY UGI'IeG WollER K .IOOOOCIO .10 .10 75'02'25 75.1021'25 
39'787 11,.llI;IU'- MUD U('.IKG WAllR Ie I.OOOOCIO 1.00 1.00 7f.~02~25 751'02.125 
"(!~70 C.AL .iARO CA MG "'('I'L "A lEtc S 3365.8(10 3366 3366 86~05~12 86~05~12 
70;'20 .,UI S lURL CoNlLN1 rERCEN1 WAlEN 73.2001110 73 73 75~02~25 75.1021'25 
70;'22 In SoUUI:: T01 VOL PEr. CENT WAlER 13.000(10 13.0 13.0 7f;'02~25 75~02.125 
70!:'07 JHOS-l URTHO MG.lL P .. AltR .025001110 .0000571 .007551»3 .0leO .020 75~061'03 79.107.127 

It .02000(10 .020 .020 761'03.125 76~031'25 
lVT .024"" ~iO .0000527 .00726"~ .0"0 .020 75~0".I0 3 7fJl'Oll'21 

7 I~~OO .'lhCl-NY HG.TOTAl U(,I'L' W AlE.R 37 • 85371UI0 .1I493S00 .9743700 ".2 .2 7,.'02.1111 851'101'22 
It 24 .33750(10 .0311"10 .1764700 .8 .2 1,,1'011'08 811'101'08 

TOT 61 .650651110 .6462400 .8038900 " .2 .2 1"1'011'08 871'101'08 
71'~2 I ~I( R (LRY S£DMGI'KG orn WG1 WollER It I .03000(10 .03 .03 751'021'25 751'021'2~ 
lilt!)" I wc;.r SoAMPLE Uf.'[JAIED WollER 2371867880 .. 0 38886000 6235.900 880" 19 8"0529 8111'08.106 871'121'21 
@elS;' I.LO .... ENT DRG-C PEJ.cCLNT 10',1 lER I .60000ClO .60 .60 lfll'021'25 751'021'25 
e~4[)"(1 I'UT (PTH UF SoMPl ML lERS . WI. 11:. .. 988 5.5978(10 15.76600 3.970(1)0 1".00 .30 7"1'011'08 871'121'21 



TO~lT RE lR If VAL DATE 89109'~ 8 PG ... =INV[t.IT IPAGE: ~2 
MD-II!' 

'2 55 30.0 079 49 40.0 3 
'WANDO ~I"R AT SC ~I 
:45019 SDUTH CAROLINA CHARLESTON 
SOUTHE'IST 030808 

'T U".I'A ... Ot.1I'S TRl. AM 'SANTEE COOPER MARINE 
2ISC60"Q HQ 03050201002 00 1'0.760 OfF 
0000 FE:ET DEPTH 

PAI<AME 1l. R MEDIlIN RMK NUMBER MEUI VARIANCE STAN DEY MAUMUM MINIMUM BEG DATE. END DATE 
00(l'02 HSAMrLOC " f- ROM fn llAI'oIK WI. lE ~ 234 47.021 (10 86.75200 9.314no 50.0 8.0 741'051'13 871'121'01 
000'10 tlA 11" UM .. C[Nl WATER 33. 20.916(10 45.46000 6.742~00 '2.0 6.0 7,.'05'13 811'121'01 
o Del'll "All" Tl.MP f AHN WATER S 334 69.646(10 1'7.3500 12.13900 81».6 ~2.8 71t'05'13 871'121'01 
00020 A Hi Tl:.MP CLNT "'AIE~ 98 23.7601]10 66.65100 8.164000 41» .0 -3.0 80'01'30 871'121'01 
00(1121 AU; TlMP f AHN WA lER I 28.000(110 28.0 28.0 81'081'01 811'081'01 
00(l136 11111,0 D1R.fJmtol NOR ltl-O WAlER 10 85.600C10 4683.600 68.~3700 225 I 79'051'02 801'021'29 
000'" I "EA1'-LR .,MU COOl 4501 "'A lE~ 108 2.3148(10 27.82500 5.275000 22 0 801'011'30 81.112.101 
00067 l1t~ SlACaE (ODE. WAT'E.R 198 3126.8C110 982880.0 991.4100 UOO 2000 79'051'02 8f1'12I'12 
00076 llJl<ll TR(HDM11< HACH fTU WAIER 160 10.1881]10 102.0800 10.10300 6~.0 .3 74'05'13 811'121'01 
00(1178 TRAI'SP SECOtl MEURS wA1E.R 23 1.0935(10 .0987100 .3141800 1.70 .50 79'051'02 821'111'09 
oooeo CDLfR Pl-CO Ut.olls ",AIER 5 4~.000(l10 1030.000 32.09400 100 20 74,051'13 75,101'14 
00116 IN1 .. SV( SlJl4VEY IDENT "ATER 94 794510.,0 .0000000 .0000000 794512 79,.512 79'05'02 801'111'06 
OO~IOO Of MCiI'L WATEA 317 6.8031C110 3.528900 1.8"186)0 13.8 2.6 74'05'13 871'121'01 
OO~IO I DIJ SATUN Jt.liC£:Nl WATEA S 315 74.286(110 111.8000 13.10700 II~.O 32.9 74'05'13 871'121'01 
00;1II 0 £I0D !J DAY fLlCiI'L wA1ER 150 2.657lCl1O 1.514900 1.230800 1.1 .6 74'051'13 811'121'01 
OCl~135 (,0(; LvwLLVEL "'CoI'L ",lER 18 109.06010 36709.00 191.6000 790.0 9.1 17'101'17 871'101'01 

K 2 5.0000CiIO .0000000 .0000000 5.0 5.0 80'101'23 83.1071'25 
lOT 20 98.650ClIO 33870.00 184.0400 190.0 5.0 77'101'17 87.1101'01 

00~139 CLD ".lJD DRY WGT MCoI'KC. WAlIoR 10 30220.010 6656E·05 25800.00 86000 1100 77'02115 861'121'02 
00:l1" 0 cor; HI LE VE.L toICoI'L WA1ER 14 247.6~ClI0 641»55.00 254.~6DO I» 30 31 761'061'21 861'0"1'03 
00.11100 Pt1 SU IrAU.R 141 7.22761]10 .1602100 ."002700 8.20 5.90 7"'05'13 87.1121'01 
004ll10~ SPI;C If IC CONDlJCT liMHOSI'CM IrAlER 297 21002.C10 55813000 7470.800 '1000 15 711.1041' I 1 871'121'01 
00411,03 p., LAD SU wAIER 169 7.3857C10 .0546880 .2338500 1.8 6.6 74'05'13 811'121'01 
00"1'.10 1 ALIC CAL03 MG/L .. A TIoR 168 15.938Ci10 30" .3900 17.",,700 130 5 7".1051'13 871'121'01 
00.11,80' SALI .. ln PP1H irA lER 299 I~ .258(110 26.01100 5.100100 2,..0 .0 74'10'10 811' 121'01 
00(30 RlSItUL TO 1 Nfl 1 "61'L WATER 23 12.287(10 60.70900 7.791600 29 2 1~'051'02 821'IlI'09 
OOf.57 1I IL -CoRSE MUD fRGR ... CoI'It Co WAlER 11 825.,.6(10 1221f»00 1105.200 3300.000 80.000 77.1021'15 871'121'01 
00e.l0 NIi3 ... H,.- N lU1AL toICiI'L WAlE R III .33333C10 1.527900 1.236100 13.000 .020 7"'091'23 811'101'0 I 

It 31 .05129(10 .00022"9 .01,,9990 .100 .020 1'>1'071'20 871'12.101 
lVT 1"2 .27116CiI0 1.205700 1.098000 13.000 .020 76'01'20 871'121'01 

OOt.12 UIll-Il'NID NH3-N ... CoI'L IrAltJ< S 133 .00220(.9 .0000114 .0033768 .021 .00002 7t>.l071'20 871' 12.10 1 
00t.19 lilt.- H:NI[J NH3-NH.3 t-C,I'L W"TER S 133 .00268fl! I .0000168 .00"1059 .025 .00002 761'011'20 871'121'01 
00t.26 11.1T IlJlL N "'GIL .. ATER 123 .79926(10 .2691\100 .5194200 ,.,.00 .130 7'''071'20 871'121'01 

K 6 .10000ClO .0000000 .0000000 .100 .100 80'021'21 8"1'1"05 
111 T 129 .76614(10 .2790000 .5282100 ... ,.00 .100 71;1'071'20 871' 121'01 

00(.26 Df<Co,t;. N MUD D "1 JI<.I' It G - N II A Tio ~ 5 650.50ClO 972110.0 986.96)0 2400.00 1.50 77'02'15 851'031'0" 
I( 5 8.0000ClO 151.2500 12.29800 30.00 2.50 79.102'08 831'091'06 

lOT 10 329.25C10 5"6780.0 739."500 2400.00 2.50 171'021'1 f, 861'031'04 
tt(,27 IlJElDL N 101 MU I. "'(;I'K Co WAlER .) 2238.7Cl10 1123700 1060.100 290).000 1016.000 8to'01'06 871'121'01 

.. 



,T(;"I.T RE TR lL VAL DA T£ 89.10~.I2e Pr.t-.=INVE .. T tllAGl :. 43 
MO-lif' 

32 f>5 :l10.0 079 ,.9 40.0 3 
WANDO f;IVR AT SC ,.1 
46019 SOUTH CAROLINA CHARLESTON 
SOUTHE',ST 0301108 

'T'PA/A~~~T/STRfA'" SANTEE COUPER MARINE 
215C60,,(I HQ 03050201002 00111)'7()O Off 
0000 FI:E T DEPTH 

PAf.lAMl1E.R MEDIU4 RMIt NUMBER MEUI VA.R lANCE STAN DEV MAXI MUM M INIII4UM BlG DAlE END DATE 
004;30 ",L2 ",,"03 N-TOl AL t"'dL WA1ER 133 .08548110 .0'178030 .1334300 1.27 .02 7""06.113 87"12.101 

It 19 .02000110 .01000000 .0000000 .02 .02 711"03.109 87/09/08 
TOl 152 .077300i~0 .Cl1160350 .1266300 1.27 .02 74"06"13 87.112/01 

001~6 0 [1f<lH[.PO" POIt t'tG.lL "A lER 4 .11250110 .Cl1062250 .0788990 .18 .00 7""06"13 74"10"10 
0(d~65 J' .. 05-101 MG/L P WA1ER 116 .1062600 .Cl'058910 .0767530 ...... 0 .030 7""09"23 81.111.102 

It 23 .04739110 .1]1000747 .0086436 .050 .020 7t,,",07"20 87.112.101 
101 139 .09568~'0 .1]'053869 .0733950 .,,.0 .020 76"07.120 87"12.101 

0()1~66 J'HOS ~UO DRY WGl "'CdIlG-P "A lER 10 158.71 no 5!!,8230.0 7,.7.15:»0 2070.0 13.8 71.102.115 81.112.101 
It 3 2.60004'0 .CltOOOOOO .0000000 2.5 2.5 82"03.123 83.109/06 

lOT 13 58,. .20410 52~86"0.0 727.0800 2070.0 2.5 77.102" 15 87.112.101 
OOI~BO lr ORl. C C ~(;.IL WAllER 66 8.,.818110 211,.73300 5.072800 33.2 2.8 1".106.121 87"10.101 
004POO lrOT I~ARV CAC()J MG.lL WA llER 4 2390.04'0 8!!,2400.0 923.2600 "00 1160 78.103.109 86.106.102 
oe'l/lt, C~AL C IUM CA-101 t\G/L WARR 2 190.00ClO UlIOO.OOO 42.42700 220.0 160.0 85.102.111 86.106.102 
0c)'925 '~(,N S IUM MG.O I 5S MG.lL WAllE" 1 356.004)0 356.0 356.0 7£,.108.128 75.108.12B 
()0'927 .4l.NS IUM MG.l0l ..,GA iliA liE .. 2 000.004)0 1111,200.00 127.2800 690.0 510.0 85.102.11 1 86.106/02 
OO'lIltO C:HLOf.IOE TOTAL tUdL "AllER 21 1209.54)0 1~1J57000 3654.800 11000 3000 79.105/02 8J/10/07 
011003 UISEr..lC SEDMG.lKG OI.Y WGl .. AlrER I 2.20004)0 2.20 2.20 83.109.106 83/09.106 
011025 4:AOM IUM CD. 0 15~ UG.lL WAllER 2 20.0004~0 .(1000000 .0000000 20 20 7b.l08/28 77.110/11 

It 4 10.0004)0 .(1000000 .0000000 10 10 1t:/oe.l30 77/0"1'05 
10 T 6 13.3331)0 2e'.66""100 5.164000 20 10 7fl.l08.128 17/10/17 

o l1D27 (AO ... IUM CD .101 UG.lL W A lrE,. 3 17.333.)0 Ill! .. 3300 11.01500 30 10 77.107/20 7~/01.l2" 
It 33 10.000.~0 .41000000 .0000000 10 10 76.10" /II 87.110/01 

lOT 36 10.6114)0 111 .15900 3.3"0500 30 10 77.107.120 87/10/01 
t 1'028 .~D foItJD DRY WCiT ~(..Iltc.-co WAllER 3 I.OOOOI~O .('000000 .0000000 1.00 1.00 78..1'01.131 85.103/0,. 

Ie 10 .991001110 .4)006323 .0251"10 1.00 .92 77.102.115 87.112.101 
lOT 13 .9930BI[)0 .(1004898 .0221330 1.00 .92 71.102/15 87/12.101 

01029 UtRD ... UM 5l0MG.lkG DRY WG 1 WAllER 13 13.22l11l0 6~1.82000 8.051100 30.00 6.00 17.102.115 87/12.101 
OHiJO H,RO.· IUH C" .1.11 5S U(j/L "AllER It 6 50.0001[)0 .('000000 .0000000 50 50 75.108/28 71.110/17 

'0103" O~ROt-'IUM CR.10l lJ (j.lL wAlrER 1 IVO.OOIIIO 190 190 80/04.101 80/04/01 
It 5 .. 50.0001110 .('000000 .0000000 50 54], 71/07/20 87/10.101 

TOl S5 52.5"61110 3~)6 .3""100 18.87800 190 50 77/01/20 87/10.101 
01040 ICOPPf R CU.DI55 U"/L WA lIE J< It 8 100.00100 .(1000000 .0000000 100 100 7"'08.122 17/10.117 
01042 I(LPP[R CU.1Ol U (,J'L ",AlrER 6 70.000100 6110.0000 24.49500 100 bO 7~.I07/le 82/10/22 

k 55 70.000100 6111.1100 24.72100 100 501 77/07.120 81.110.101 
101 61 70.0001110 6C10.0000 ; ... 49500 100 51]1 77.107/20 87.110.10 I 

010 .. 3 I:UPPlR S£. OM G.lK (, [JrH wG 1 WA llE:.J. 10 3 ... ""0100 HI8 4. 300 4 ... 54500 .... P.OO 7.BCI 77/02/1 !i 81/12.101 
k 3 5.0000100 .4)000000 .0000000 5.00 5.0ClI 81.105.11 .. 8J/02.107 

lOT J3 27.95 ... '00 U~59 .bOO "0.73600 uP.OO 5.04]1 77.102/15 87/12/01 
010 .. 5 IRCN f[ .10T U(dL .. A Tt." 61 812.951DO 1>217300 2297.300 18000 20CI 77.107/20 811'10/01 



·' '. -. -' " 
. ....... --

T()Jon RflRIUAl DAlE. 8U'O~U28 PG"'=INVlM IPACOl: "" MD-II !. 
32 ~5 30.0 079 "9 40.0 3 
WANDO "IVR AT S~ 41 
45019 SOUTH UROL INA CHARLESTON 
SOUTHE',ST 030808 

T'~A/AMb~I/5T~lAM SANTEE COOPER MARINE 
21SC60lUI HQ 03050201002 00111).760 Off 
0000 fEET DEJ.lTH 

"'A'~AME TE A MIEDIU4 AMI( NUMBER MEA .. I VlRIAKE STAN DEW NAU NUM N IN U4UM BUi DAlE END DATE 
010 .. CI IJ/LN f[.DI S5 UCdL II AllEle 8 42!).00CII0 77429.00 278.2600 950 100 74/08/22 77/10/17 
010 .. 9 l fAll PlJ.DI5S UG/L iliA TIER 6 123.33C1I O 31"6.700 56.09500 200 60 7"/08/22 11/10/17 

I( 2 50.000Cl10 .0000000 .oooyooo 50 50 14/10/10 ltd I UI2 
TDT 8 105.00Cl10 3400.000 58.3 000 200 50 74/08/22 11/10/11 

01051 llAD PB .10T tJG/L iliA IlEA 47 242.98C1,0 10500.00 102.4700 SOD 100 77/07/20 84/04/05 
Ie 8 bO.OOOClIO .0000000 .0000000 50 50 86/01/06 81/10/01 

HIT 55 214.91 CliO 13659.00 116.8700 SOD 50 77/07/20 87/10/01 
01052 HAD SEOMG/KG DR' Wci 1 iliA TIER 13 38.95"00 3987.900 63.15000 2'5.00 11).90 77/02/1~ 81/12/01 
01053 tiN trUD DR' WCiT flCo/kG-MN WATIER I 140.00Cl10 no.oo 141D.00 83/09/06 83/09/06 
01(l5b MANGt.lSE MN UC.A WATII:R 26 106.15C110 10825.00 104.0"00 550.0 I!'»O.O 17/01/20 81/01/01 

I( 16 53.125C110 156.2500 12.50000 100.0 I!'»O.O 79/01/24 81/10/01 
lOT 42 85.95200 1336.900 1:15.65600 S50.0 !!'»O.O 17/01/20 81/10/01 

01056 MANG"'ESE MN .DISS UG/L WATIER 2 105.0000 4050.000 63.64030 UO.O 11'»0.0 75/08/28 16/08/30 
It 4 50.000Cl'0 .0000000 .0000000 50.0 I!'»O.O 76/11 /1 2 71/10/17 

lOT 6 68.33300 1616.700 40.20800 150.0 I~O.O 7~/08/2t1 11/10/ Jl 
01065 INICIf.EL N I .1> I 5S UG/l WAllER 5 154.0000 8280.000 90.~9500 3ID 100 1L/08/28 77/10/11 

Ie 1 100.00Cl10 100 100 16/12/14 76/12/14 

HI' 6 145.0000 7110.000 8".321110 310 IDO 1f>'08/28 17/10/17 
01067 INICICEL NI.1OTAl UG/L WAllER 27 158.1!)00 6106.000 78.15400 330 50 17/01/20 87/02/03 

I( 15 60.00000 428.5100 20.10200 100 50 18/01/31 81/10/01 
lllT 42 123.1000 6285.300 19.28000 330 50 71/07/20 1:11/10/01 

0lC68 N It. tel L S[DMG/KG Dr.y WCOI WATIER 7 8.300000 11.10300 3.332200 15.00 I~.OO 79'02/08 81/12/01 
K 3 8.066100 7.2131t00 2.685800 10.00 I~.OO 71/02/15 83/02/01 

TVI 10 8.230000 9.017900 3.003000 15.00 5.00 71/02/15 87/12/01 
01090 1 .... ( IN.DISS UGA "'AllER k 6 100.0000 .0000000 .0000000 100 100 15/08/28 17/10/17 
01092 ZINC IN .1Ul UCi/L WAllER 41 198.0flOO 205560.0 453.3900 3000 flO 71/07/20 81/02'03 

K 20 70.00000 631.5800 25.13100 100 50 78.10UJI 87/10/01 
lOT 61 156.0100 ,,0920.0 375.3900 3000 50 77/07/20 81/10/01 

01093 llNC S£VMC;/kG Of,. Y wci 1 "A llER 13 71.30000 105f10 .00 102.7100 390.0) 111).00 77/02/lb 87/12/01 
31501 l'OT COLI Mf IME NOll .11 CONl "A liE R 10 ..... 60000 1310.300 36.19800 100 4 1~.I05/02 82/1 U09 

J 12 36.83300 1616.100 "0.94800 160 8 79/08/02 8UIU05 
lVl 22 .. 0.36 .. 00 U55.bOO 38.15100 ICIO 4 lS.l05/02 82/1 U09 

31f:06 l'lll ~(JLI MPN (ONf lUllL (DOt IIA TIER 4 312.2500 ",86"0.0 385.51130 920 49 19.109/06 82/05/25 
3 It-I f, fllC CULl MP hr (;~E (I /100Hl WA TIE R 7 119.1400 12'018.00 109.6300 350 17 19/09/06 tl2/05/25 , J 1 284.0000 2811 281t 85.107/08 8f/07/08 

lOT 8 139.7500 13698.00 117.0400 3f10 17 71U09/06 85/07/08 
31U6 HC CDLI NF M-fCB~ / 100Ml WA11(R 109 37.54600 ~"D5.200 13.52000 570 2 1 .. .105/ I J 87/12/0 I .. 43 64.0"100 11268.00 131.4100 680 I 1(,/011/01 87/11/02 

K 3 2.333300 .3.333"00 .57135:10 3 2 16/08/31 8U08/07 

, . 



_TORI.T RE TR 1l VAL DA Tf 89.1 ()~U &' e PG ... =IN~E .. T PAGE: 115 
MO-1I ~I 

32 55' ~'O.O 079 .. 9 40.0 3 
ItANDO "I~R AT SC .. 1 
.. 5019 SOUTH CAROLINA CHARLESTON 

'TY~AoIA~8hTI'STR~AM 
SOUTHE'LST 030808 
SANTEE COOPER MARINE 
215C60.,0 
0000 Ft, E T DEPT H 

HO 03050201002 0014).760 OFF 

PAJ.'AME llR IotEtolU4 RMIe NUMBER MEAtl VAR lANCE SlAN DEV MAXIMUM MINIIMUM BEG DAlt. END DAlE 
314~16 fEe COLI Mf M-FeBR .I I ()OML ~AlER L .. 2"5.00ClO 13,6900.0 370.0000 800 60 77'12/02 80/10/23 
3UI6 flC COLI MFM-FCOP , I ClOMl WAIER TOT 159 119.267(110 12050.00 109.7700 800 I 7"'05/13 871'12/01 
3"~73 fLCS1RlP Mfec.fA~A~ '1 COML !tATER 16 25 ... 63110 2 .. 7320.0 .. 97.3100 2000 5 791'05/02 (j~I'11I'09 

.I 5 60.200(10 12 .. 81.00 111.7200 260 8 79'08/02 801' 11'06 
Ie I 1.0000110 I 1 8()'021'2~ 801'021'29 

lVl 22 198.9U10 111,76"0.0 433.4100 2000 I 79'05/02 821'111'09 
3""57 l'El A l1HC Sl[)U~I'IC.(' DRY w~T WAlER Ie 2 2.0000(10 .0'000000 .0000000 2.000 2.000 86'12/02 871'12'0 I 
34;'5 .. I,NDSlJlSf 5lDU~I'IC.(' Dr.y WGI WA TER It I 2.0000ClO 2.000 2.000 87'12/01 87/121'01 
3 .. ;359 IllNDlJSUl 5~DU~I'KC. DRY W~l W AlE It It I 2.0000(10 2.000 2.000 87'12/0 I 871'121'01 
3,.;36 .. 'LE Nl; VSUL S[OU~I'Ilc. DRY W61 WAT'ER It I 2.0000ClO 2.000 2.000 87/12'0 I' 87' 12.10 I 
3,.;369 U"DRU~Al 5E.DUG/I((, DhY WGI WA1EIi It I 2.0000ClO 2.000 2.000 871'121'01 87/12.101 
391[)76 'L lP.1 AlIHC SEDUC..lkG DRY IIGl WAlER It 3 2.3333C)0 .31333/t00 .5773500 3.000 2.000 79'05/02 87/121'01 
39:300 P.P·IDT .101 UG/L .. ATER It 7 .0 .... 28.'0 .Cl10022e5 .011;1190 .050 .010 78'01/31 82/05.106 
3~:301 ".P ·LDT Sf.DUG.llC.C, DRY ItGl It A TEre II. u 2.1572C10 1.913 .. 00 1.383300 5.00 .10 771'02/15 87/12/01 
;n:305 ().p. 001 WHL SHPl UG.lL ~AJER It 7 .0 .... 28.i 0 .Cl1002285 .0151190 .050 .010 78/01/31 82/051'06 
39:306 I).P • ()DT MUD VRY UC;/K G WI. 'lR It U 2 .1572CI 0 1.913"00 1.383300 5 .. 00 .10 77'02/15 87/12.101 
39::,.0 ').P ·CDD lOT U~/l WA1ER K 7 .0 ..... 21 .. '0 .111002185 .0151190 .050 .010 7b'0 11'3 I 82/05.106 
39:311 .~.P·l PO SEDU~/I(C. via w~ T WA1:ER Ie U 2.1572C)0 10.913 .. 00 1.383UO 5.00 .10 77'02/15 87/121'01 
3S.31b I).P • [IDD "HL !.MPL UC,I'L WATER It 7 .0 .... 28.,0 .Cl1002285 .01M190 .0f)0 .010 78'01/31 82/05.106 
39.316 I).JI • liDD MUD DRY UCdlC.~ WA1'E~ K U 2.15721'0 1.,913 .. 00 1.383300 5.00 .10 77~021'1~ 871'12/01 
3S320 I).P· ['DE TOT UGI'L WI. l'ER It 7 .0 .. 428',0 .111002285 .01511110 .050 .010 781'01/31 821'05~06 
39,321 P.P '(,DE StDU~I'KC, DRY W~ 1 WI. llER It 14 2.1572c)0 1.,913"00 1.383300 5.00 • 10 771'02.11~ 671'12/01 
39:327 [I P DDt WHL SMP l UC;I'L WAllER It 7 .0 .... 28C~0 .(1002285 .01511110 .050 .010 78~011'31 82/05'06 
3S,326 OoP·LDE MUD UC,.lKG WAIER It 3 3.0000c)0 3.,000000 1.732130 5.00 2.00 791'05/02 811'12/01 
39330 ~LU)~ IN lOT UGI'l WAllER K 7 .0 ..... 281»0 .C1002285 .0151190 .050 .010 78/011'31 1121'051'06 
39,333 jLLD~ IN SEDUGI'KC> D~Y w~l WAlE .. " 14 1.871111'0 .691 .. 300 .8315300 3.00 • 10 77/02/15 87/12/01 
39337 ~LlPHAEI.tC TVIUGI'L WAllER " 7 .0 .... 281'0 .(1002285 .0151190 .050 .010 781'011'31 82/05/06 
3933& .,IT A (::HC ID1UGI'L WAl'ER It 7 .0"'''28C~0 .C1002285 .01511110 .050 .010 78/01/31 82/05.106 
3S351 l:liA Nlli~ Y 1£ CHr.ME I .,Uli UGI'ec.c, IIA1'[R K 2 2.00001'0 .(1000000 .0000000 2.00 2.00 8~/121'02 871'12/01 
3S380 I) III CRIN lVTUC,I'L WAllER Ie 7 .0""281» 0 .11002285 .0151190 .0f)0 .010 78/01/31 82/051'06 
3S383 I))[L[',RII. SlDU~I'KL D Ii' III(~ T "'A11£N It I" 2 .871"')0 9.,583800 3.095800 10.00 .10 77/02/15 87'12/01 
39390 U,D" IN TO I UCal'l WI. llEJ< K 7 .0 .. /t284~0 .(1002285 .0151190 .050 .010 78~01.l31 821'05'06 
39393 U~D~IN Sf. OUCdlC. C. Ph' WGl .. AllER Ie 13 2.93851DO 1(1.31 .. 00 3.211600 10.00 .10 77/02/15 871'12/01 
3S398 [THION WHL SHPl UC,.lL WI. liE I< K 7 .100004~0 .1)000000 .0000000 .100 .100 781'01/31 82/05/06 
39399 (1 H ION MUD U(,.lKG WAllEN K 10 3."000IDO ..,600000 1.26"91)0 It. 00 1.00 771'021'1~ 871'12/01 

. 391100 'rLXAfHE.N lOTUG~L WA11[1< It 7 .0 ..... 284~0 .11002285 .0151190 .050 .010 78'01/31 821'05/06 
39 .. 03 '1 (OX "'·HI:: N SlDU~I'KG DNY WGT WAllEN K lit 8 .58574~0 31)8.3100 17.55900 50.00 .10 771'021'15 871'12/01 
391110 lilPl(HlR l[.iTUG/L WA1IEI< K 7 • () .. 428IbO .0002285 .0151190 .050 .010 71:/01.13 I 82/05/06 
3S1113 Iit:P 1UILR 5lDUC.I'KC, ofa IIIC.T WAlIU' fC. 1" I .871"4~0 .!,9 lit 300 .8315300 3.00 .10 771'02/15 81/12/01 



T()J<[ T RllR 1l VAL DA 1[ 89/09/28 PGM= INVEM IPAGE: 116 
MD-IH, 

32 55 30.0 079 119 40.0 3 
WANDO !;tVR 101 SC "I 
115019 SOUlH CAROLINA CHARLESION 
SOU1HE',ST 030808 

1 yr.,,, loMe Nl /5 lRt AM SANTEE CUOPE .... MARINE 

I U~~6~:~~l HQ 030~ 020 1002 0011[).7ltO OFF 
DEI-TH 

PAFlAMlll:.R MIE () I U4 A~1t NUM8ER. MEA'" VlR Ut-.CE SIAN DEV MAXI NUM M INU4UN BlG DATE END DAlE 
3~"20 HJ>CHUUP lDTUCO/l WAIER Ie 7 .0""2811,0 .0002285 .0151190 .0bO .010 78/0U31 82/05/06 
3~"23 '1'--CHlREP SEDUCi.lKG Ofo' WCOl WAn.R It u 2.871"ClIO 9.583800 3.095800 10.00 .10 11.102/15 81/12.101 
394118 I M1HXYCLR MUD DRY UCo/ltG WATER It 3 2.0000Cl10 .0000000 .0000000 2.00 .2.00 8tJO 1.106 81.112.101 
391191 PC.8-1221 SEDUG.lKG DJ" WCOI WA1ER Ie I 10.000CI10 10.00 1'0.00 87.112.101 81.112.101 
3~"9b PC8-1232 S[DUCO.lKli D"Y WCOI WA1ER It I 10.000CI10 10.00 10.00 81.112.101 81,.2.101 
39<IJ,99 PCB - 12112 SlDUCO.ll(G Dr., WCO' WATER It I' 10 .OOOCIIO 10.00 10.00 81.112.10 I 81.112.10 I 
395,03 ,'c.e - 12" & StDUCi.lKC, DJa wCa' WA1ER Ie I 10.000Cl10 10.00 10.00 81.112.10 I 81.112.101 
39!i,01 pc.e -125" SlDUC,.IKCi Din WCOl WA1EI< Ie 1 10.000Cl10 10.00 10.00 81,. 2.10 I 81.112.101 
3~fl'll PC.b-1260 SEDUCi.lKC. Dt.Y WCal W AlER It I 10.000Cl10 10.00 110.00 81.112.10 I 81.112.10 I 
39!i,I" PC.8-1016 SEDUCO./KG Dr.y wCal .. ATER It I· 10.000Cl10 10.00 10.00 81.112.101 81.112.101 
3~t.16 pu:s wtll SMPl UCi.lL II A liE A K 6, .50000Cl10 .0000000 .0000000 .500 .500 19.105.102 82.105.106 
39f;19 PC()S MUD UCa.lKG WAIER 3 52.500Cl10 3791.000 61.tJl100 1Z3.tJO 13.80 lUO 2.115 82.103.123 

It 10' 28 .000Cl' 0 1""0.000 31.9"100 100.00 1'0.00 19.102.1011 86.112.102 
101 13 33.65"ClO 1121.300 "2.1"100 1i!3.50 1'0.00 17.102.115 86.112.102 

395,30 MALA 1 tiN WHl SMPl UCi./l WAIER k 1 .10000Cl'0 .0000000 .0000000 .100 .100 1&.10 U31 82.105.106 
395,31 MALA lHN ,",UD UCi.lKCO WAIER It 12,11.161Cl10 330.3300 18.11500 50.00 1.00 11.102.115 81.112.101 
3~t.,. 0 PARAlHN Wtil SMPl tJG.lL WAIER It 1 .10000Cl10 .0000000 .0000000 .100 .100 18.101.131 82.10fl.l06 
39f" I P.RA11i~ MUD UG.IIC co WA lER It 12 1.8333Cl10 108.5200 10 ... 100 30.00 1.00 77.102.115 81.112.101 
39!i,10 DIAZINON WHL SMPl UC,/L WA lEff It 1 .10000Cl10 .0000000 .0000000 .100 .100 78/01.131 82.10fl.l06 
39!i,11 DUZI~O~ ~UD U(i.llt G WAlER It 10 3."000010 1.600000 1.26"9ClO 11.00 1.00 17.102.115 81.112.10 I 
39f,80 (;tJTtIIUN WHL SMPl Uti/L WAlER It 1 .10000Cl10 .0000000 .0000000 .100 .100 18.101.131 82.105.106 
J9!i,8 I GU1HIUN MUD DRY UCi.lKCO WAlEft It 10 3."000ClI0 1.600000 1.264900 It. 00 1.00 11.102.11fl 81.1 12.10 I 
39fli0 P"DSl-RI~ WHL SMPl UCi.lL lolA lEfj It 1 .10000Cl'0 .0000000 .0000000 .100 .100 78.101.131 82.105.106 
391rOI HU1. S£DUCi.lKC, DR' .,COI WAIER It 1,4.0000010 11.00 ,..00 81.112/0 I 81.112.101 
3~1'58 .. U.[Jl IlDl MAl UCi./kG .. AlER Ie 2 3.0000Cl10 2.000000 1.41"200 .... 00 .2.00 86.112.102 81.112.101 
391'82 L IND'N[ WHL SMPL U<i.lL WATER It 1 .0""28111,0 .0002285 .0151190 .050 .010 18.10 1.131 82.105.1(1.6 
391'83 liNDANE MUD DRY uc..IItG WAIER II. 14 2.1572010 1.913,.00 1.383300 5.00 .10 11.102/15 81.112101 
391'86 lRI H,ION WHL SMPl UCi.lL WAIER It 1 .10000Cl10 .0000000 .0000000 .100 .100 781'0 I.IJ I 82.105.106 
3~1'81 HHl"I()N '-'UD UCi/ItG WAIER It 10 3.4000010 1.600000 1.264900 '.00 1.00 71.102.115 81.112.101 
"( !i,l C.Al l1A~D (A MCO M(i/L WA1ER S 2 29115.2ClI 0 396990.0 630.0100 3391 2500 85.102.111 86.106.102 
10;3110 P •• !iU (,01 MUD II All:.R 6 1.4833(110 .2817,.00 .b301900 8.0 6.6 8 e:/0 3.123 81.112.101 
10~120 MOISTOAl:. (ON 't.N 1 PUictNl wAllR II 39.18200 35,..1100 18.81900 75 22 71.10211 fl 81.112.101 
10~120! RI SI( UE 101 VOL I t .... CLNl .. AlE .... 12 fl.8333Cl10 27.31900 fl.2325ClO 17.0 1.0 11.102.11fl 81.112.101 
10~01 J'HOS-T OR1HO MC..IL P WA1ER 4 .09150010 .0034250 .05852'0 .1 ltO .030 15.108.108 83.101.125 

Ie I .02000010 .020 .020 7lt.lO 4.123 76.10,..123 
ILl 5 .08200Cl10 .0037100 .061"000 .160 .020 7fll08.108 83.101.125 

719100 M[ RCl!f< Y He,. lOUl U(oIL WAllER 3tJ .b688600 .20fl9500 .4538100 2.3 .2 1".108.122 81.110.101 
It 36 .2,. 16100 .0110120 .IOb2200 .5 .2 lfJ.lOl.120 111.107/07 

H.l 11 .4110296010 .1327100 .36112900 2.3 .2 74.108.122 81.110.101 



·TUr..ET RllRHVAL DAn. 891'0S'1"8 

'T~rAI'AH~~TI'STRlAM 
I. 

PAr<AMt TU. 
711~21 fjlfRClJRY SEOM(;.IK6 

7_1)41 ~Qr ~AMPLE 
7(·,53 J'U;-126~ SED aNY 
fcll28 f,AIIO FEC COL 
821)48 IlIOI [PTH or SMPL 
f 51)4 8 AVLJ.A(;E NO.I'IOC 

DJlY 11161 

UPDATED 
~l lJ (;1' I(G 
HC STRP 

"I: URS 
ACRES 

MEIHU", AMI( 
iliA 1ER 

I( 
101 

~ATER 
IIIAIER I( 
"AlER • IIIAIER 
WAlER 

MD-115 
32 55 30.0 079 _9 _0.0 3 
~ANDO RVR AT SC 41 
45019 SOUTH CAROLINA 
SOUTHEASI 

: SANTEE COOPER 

CHARLESION 
030808 

MARINE 

J'AGl: 47 

I
' 21 SC6o~:Q HQ 03050201002 0010.7bO OFF 
0000 FEE T DEPTH 

NUMBER MEA"I VAR lANCE STAN DEY MAXIMUM MINJli4U14 BEG DalE 
I .• 40000elI0 .4 .- 79'02.108 

12 .• 23333(110 .0024243 .0492310 .3 .1 77.102.115 
13 .24615el10 .0043590 .0660230 • .4 .1 77'02.115 
30 868930.0 35869000 5989.000 880615 8611)529 84'07.116 

1 10.000(110 10.000 10.000 871' 12.10 1 
22 .66468C110 .. 862400 1.364700 6 .003 79'05.102 

297 2.3152C110 5.86'1~00 2.421100 11.00 .30 74'051'13 
1: 4.0000Cl10 4.00 ,,..00 811'05.119 

END DATE 
79.1021'08 
871'121'01 
87'121'01 
871'121'01 
871'l2/01 
821'111'09 
871'121'01 
81.1051'19 



TOI<£1 J<ltR J[ YAL DA It 811/09/28 PGfo\~lNV[IIiT IIlAGt: 48 
MD-191l1 

32 50 40.0 079 53 40.0 3 
WANDO RVR BTWN RATHALL &. HOB(AIf (kS 
.. 50.9 SOU1H CAROLINA CHARLEstON 
SOUTHEAST 030808 

T YFA/At4Btll /5 1J~t AM SANTEE COOPER 
2'S(60WQ HQ 
0000 FEET DEPTH 

03050201002 000;'.130 Ofr 

f'AkA Mt TER MIEDll1~ AMK NUMBER MEANI V.RUNCE STAN OEV MAU MUM MINUtUM BEG DATE END DATE 
00002 HSAMJLOC " rROM f.lT l!ANK "AU.R .. 30 .. 9.907010 3.722600 1.929 .. 00 !to.0 10.0 74/02/14 87/121'21 
ClOOIO \All R TEMP CI:NT' WATIER 1070 20.19"010 .. 7 ... 9300 6.89.500 32.0 5.5 7 .. .105/21 81.1 12.121 
Cl ClCl 11 \AllU TEMP f AHN WATIER • 1070 68.3"200 15 ... 2{)00 12 ... 2000 89.6 "1.9 1 .. .l0t;.l21 81.1121'21 
OC020 AI .... TeMP (tNT WAllEN 206 20.8520'0 t;0 .56000 7.110600 41.D 2.0 80.101/15 81.1 12.121 
o CCl2 I All- 1[~P tAHN WAllEN 16 22.93800 16.59(,00 ... 073800 29.0 .20.0 81.102.111 8 l.Il 1/05 
0()036 W nD DIR.fRO ... NO" lH-O WAllER 10 85.600010 .. 683.600 68 ... 3700 225 1 79.105/02 80.102/29 
OOOitl WEAH'ER .,MO CODE .. t;OI WAllER 221 2.018600 23.7 .. 300 ... 812100 22 0 80.101/15 81/12.121 
00067 lllL SlAGE CCtE WAl:Ef< 323 29 .. 7.700 990080.0 995.03:10 UOO :2000 1~'05'02 81.112.121 
COO'76 lUMJ lRtllDMTk HA(H FTU If AT,EIC 115 8.2511 CI,O 105.7500 10.28300 9 ... 0 .5 7,..102/1" 81/12.121 

L I 100.00Cl10 .00.0 1'00.0 80.102.129 801'021'29 
llll 116 8.772 .. 00 152.9700 12.36800 100.0 .t; 14.1021'1" 811'121'21 

000178 TRAt.SP Sf:.CCHI "EURS WAtER 21 1.209. 010 .16 .. 0900 ... 050900 2.25 .60 79.105.102 82.108.112 
Cl()080 (OLl'R PT-CO UNl1S .. ATER 20 28.7600'0 263.0600 16.21900 80 .. 7 .. .102.11 .. 82/011'22 
Clell 6 IN Tt.SYl SURVEY I lIl.NT WAIER 1 .. 9 794510.0 .0000000 .OOOOODO 194512 79,"512 1~.l051'02 80.lll.l06 
OO~IOO 1)[. MG.lL WAlEN 1079 7.2115C1'0 ... 212 .. 00 2.067000 18.0 ... 0 1".1051'2 I 81.112.121 
OO~IO I (1(. SATUA "ERCENT WAIER • 1069 76."790'0 183 ..... 00 13.5 .... 00 '55.2 !50.0 1,./05/21 81/121'2' 
OCl~IIO (JOl 5 DAY Mfo/L WAIER 141 1.8239010 .183 .. 800 .885.500 5.2 .2 14.102/'4 81/12/2. 

k 2 •• 0000010 .0000000 .0000000 I.D I.D 78/12/15 84/D8/21 
HlT 1 .. 3 1.8.240,0 .1818fSOO .8842 .. DO 5.2 .2 7 .. ;D2.11 .. 81.1121'21 

OC~I3b cot LOWLE VEL t4foA WAIER I 16.30D010 16.3 16.3 8 .. .101.130 8 .. /01.l3D 
0(1 :lIlt 0 (0['1 HI LEYE.l t4(,/L W A TE J4 b le".OOOIO 5130.CDO 71.62 .. '0 28D IDD lS.l12.112 16/031'25 
OO~IOO pJi SU "A lER 1 .. 2 7.6996Cl10 .1568000 .39599DO 8.90 6.20 74.105/21 81/12.121 
00~102 SH.CIfIC COhDUCT UMHlIS.lCt4 "A lE.R 10"2 266" ... ClI0 60" 17000 7772.8DO "'ODD 1300 18.10lt.l24 81.112.121 
00·.03 J>h LArs SU II' AlE.R 119 7.61l7C110 .1092100 .3305SDO 8.1 6.2 1111'021'14 81.1121'21 
00~ll0 T ALIK CACO.] "'fo/L WAIER 119 77.793Cl10 3S25.300 59.37 .. 00 82D 20 74/02/1 .. 81.112.121 
004.1t; "HEN-PH- H IN AU. HG/L WAtER I 60.000Cl10 6D 60 14;D7.112 1 .. .101.112 
OC~IBO SAL It-ITY PPlH WAlE .. 10 .. 8 18.690Cl10 22 ... .,900 ".7 .. 3300 32.0 '.5 711/08.102 81/12/21 
00f.30 NH.IlUE TVI NFLI .'G/L IoA1ER .... 2.,.3DOCI0 353 ... 600 S9.452DO 40D II 111'041'2" 821'081'12 
OC~, I ° NIH3tl •• '''- N 10 TAL "'''.IL WAlEN 12 • • 22 .... 6ClI0 .0561860 .231D .. DO I.SDD .0t;0 7f..l0 3.111 81.112.121 

K 21 .048t;UIO .0,001.,77 .014D620 .1 DO .020 1"/111'21 81.1091'28 
TOT 148 .19236Cl10 .OS05S000 .22 .. 8300 1.500 .020 14.111.121 81.112.121 

00~)12 lJl,.- J[ NIl> NH3-N t4fol'l WAIER • 128 .0054111116 • O,OODb5" .001 .... 1 • .D42 .000D2 75'02.12 .. 81.112.121 
00 19 lJIt--I(;NlD Utf3-NH3 MC..IL WAtER $ 128 • 00658~I6 .0000819 .00905 .. 8 .051 .ODDD2 7S;02.1211 81/12.121 
00~;25 TOT t:.JEL h t4<..IL WAIER 115 .89313(10 1.130700 1.315600 13.00D .D9D 7~/03.111 81/121'21 

IK 12 .09333~10 .0100 .... 2 .. .02103"0 .12D .05D 71t/11/21 811.1111'31 
TVT 121 .8175bOO "~21IDO 1.213200 Il.DDO .D5D 14.111.127 81'121'21 

OCC)26 lIlJ<COA .... N MUD V wI ",c./IK G-N ,,~ lEf< 3 670."1(10 132511DD 1151 ... 00 20DD.00 4.90 19.1D5/02 82/D51'D1 
00C\30 to1021.t.03 N-1OTAL t4<,/L "A lEt. 150 .IIt 08DIIO .012 .. 6"0 .2691900 2.52 .02 1"I'D21' 14 811'12.121 

k b .0200D(l0 .01000000 .OOOOODO .02 .02 19.1071'21 e4.112.114 

I 
l. , .~ 



~l(jl&l IU: lR Il "Al DA 1[ 8I1.10~/c:e PG~=IN"["'l IIlAG[: 1t9 
folD-191! 

32 60 40.0 079 53 ~O.O 3 
IIIANDO n"R a'lwN RATHALL " HOBCA .. titS 
.. 5019 SOlJllH CAROLINA CHARLESTON 
SOU1HE'~Sl 030808 

'lYfA.lA~DN1.1S1~lAM SANTEE COllPER 
21SC601,0 HQ 0}0~020 1002 000,3.130 OfF 
0000 FI:E 1 IlIEPTH 

PAr.AMllER "'ED IlM R~1t NUMBER MEAl. ".R lANCE STAN DEV MAXIMUM MINIMUM 8Ui DATE END DATE 
OOj~30 .. 02 Lt-03 N- TOTAL .H..IL III AllErt TO T 155 .136901)0 .111705700 .26565)0 2.~2 .02 71t.l02.11" 87.112.121 
OC,b60 IJIH HCPO" PO,. M(..Il WAllER II .1 .. 0001)0 .ClI0"860 I .0698580 .24 .06 7".I02.1l " 15.103.127 
00'b65 1).iO~-TOl M(..IL P III AllER 116 .121121)0 .11159"530 .2438300 2.600 .020 7f,.I0 1.123 81.112.121 

It 27 .058l1tltO .111025157 .0501510 .300 .020 1~.III..121 81.1 Jl.l23 
lOT 143 .109231~0 .ClI~92210 .2218600 2.600 .020 7"..111.121 81.112.121 

ClO,668 PI10S MUD DRY illiG 1 MG.I~<i-P III A liE f( 3 1433.94)0 e,117800 2473.400 "290.0 5.8 71UOIr>..I02 82.10lr>/07 
00,(.80 :1 ORl. C C MC..Il WAllER 77 10.2(41)0 7e,2.0700 27.606)0 17~.0 1.9 7fJ.l01..l23 81..110.108 

It 2 3.00001)0 8.,000000 2.828400 5.0 1.0 7~.I11..106 8 l.IlI.lOIr> 
TOT 79 10.0801)0 743.9500 27.27600 175.0 1.0 16.101..123 87.110.108 

ClO'POO llLl tlAf.lD CAC03 Me;A III AllER 3, 2500.011)0 1,1r>60000 12"9.000 3500 1100 79.101..130 81.10lr>.Il1t 
OCl916 I:ALC IUM CA-TOT M(i.lL II' AllER Ii 220.0011)0 220.0 220.0 86.105.112 86.10 1r>.1 I 2 
o Cl'92!) 14('NS IUM Me;.o 1 SS MC.J'l "AlIER 9 282.891)0 9~166.000 96.77800 411 .0 131.0 15.102.12" 761'031'25 
OCl'l·27 ICLNSIUM 14(,.101 M('.IL WAllE .. I 720.001~0 120.0 720.0 8t>.I01r>.I12 861'05.1l2 
OO'~"O ICtlL VlllDf 10TAl Me;/L WAllER 34' 9400.011)0 I~IO 13000 3607.300 21000 "400 79.10 Ir> 1'0 2 82.105.106 
Cl 1000 JU,S£t.lC AS .01 SS U(i.lL "'AllER IC. 2 52.50011)0 4~112.500 67.17500 100 5 141'0 ,,/ 19 1".1111'27 
01'025 I:ADM JOM CD.OISS UC./L WAllE .. 2 27.bOOt)0 U.50000 3.535500 30 21r> 17.108.125 771'10/2" 

It 15. 22.000jOO 1('02.900 31.66800 100 10 7"/02/1" 71.104/28 
TVT 17 22.6471~0 Bell .6200 29.69200 100 10 71t/02.1l" 171'10.12" 01027 ICADt<lJlJM (0.10T UC,/L ~AlIER 3 38.0001)0 3~'1.0000 18.35800 51 11 7e.l04/24 8U08/07 

It 28' I 0 .0001~0 .(1000000 .0000000 10 10 76.110/13 81/ 1Cl/08 
TVl 31 12.71011)0 9~1.28000 9.6b8100 51 10 78.10,..12" 87/10/08 

Cl 1028 iC[) Mill) DRY tlGT M('..IKG-CO IIIA11ER It 3' 1.0000100 .11000000 .0000000 1.00 1.00 7"'05/02 82.105'01 
01029 I: I1R 0 .'. UM S[I)MC,/K.C. O~Y WGT WAn.~ 3' 30.00011)0 9 .. 000000 3.000000 33.00 27.00 19.10b/02 82.10lr>/01 
01030 ICI1~V".UM Cfh[J I SS UC...IL II'A11ER 2' 95.50011)0 2!>20.500 50.20500 131 60 7"/02.11" 16/03.126 

It 15 50.00011)0 .(1000000 .0000000 60 60 74.10"/19 111'10/2" 
T(ll 17 55.353100 3115.8700 19.64400 131 1r>0 7""021'14 71..110.124 

0103" O,HO ... Ut4 CR.1OT UC./l "AlIER 2: 50.000100 .1)000000 .0000000 50 60 18/07/21 80.1021'29 
It 62 50.00011)0 .0000000 .0000000 50 50 711..10".12" 81.110/08 

TOl 64 (,0.00011)0 .1)000000 .0000000 50 50 7fl.l04/21t 81.110/08 
o ICl"" IWPPfR CU.VISS ue;A WAllER 2 11t0.00100 8C'0 .0000 28.28400 160 120 74.107.129 lit .I 111'27 

It 21 97.619100 1119.0500 10.91100 100 50 7It.l02/1" 171'10.124 
TL 1 23 101.31 JOO 21~3.6fjOO 11.13700 160 50 74.102/ lit 71.110.124 

o 101t2 I:CPPfR CU.TOl U(i/L WA11EH 6 78.333100 9,'6.6700 31.25200 130 50 If;J.l07.121 831'05/23 
It 61t 12.6b611)0 t>.!9.3400 25.08700 100 50 16/0".12" 81.110/08 

lOT 70 73.1"3100 6-.7.9600 26."5500 130 50 78.101t/21t 81.110.108 
01 Cit 3 U,PPfR Sf: DMc,,/KG OI,Y W(,l "AllER 3 12.667100 14 •• 33"00 3.7f60[)0 17.00 10.00 7~'05/02 82/05/07 
Cl 101t 5 .hl:N f[ .TUl UC..IL W" 1IE, R 70 61t8.b7100 .1305200 1518.300 13000 160 76'0"/2" 81/10.108 
010"6 IrteN F[ .DI ~s Uc".IL WA11ER 21 51t7.21t100 333150.0 677.1900 191t2 12f) 71t/02/11t 17.110/ .. " 2 150.00'00 bUOO.OOO 70.71100 200 100 llt/01t/19 11.102.1l0 

r'" .. 



,T ORI: T RlTR J( VAL DA n. tl9.109'28 PGM= INVEM PAGE: flO 
MD-J91' 

32 flO 40.0 079 53 '0.0 3 
WANDO RVR 6TWN RATHAlL " HOBl:AIf (ItS 
'5019 SOUTH l:AROLINA CHARLESTON 
SOUTHEJlST 030808 

'T YJ' ~l.I A"~l1 NT/ S TAL AM SANtEE l:OOJl'E.R 
21SC60l'0 HQ 03050201002 0003.130 OFF 
0000 FlcET IlIEPTH 

I-'AJ4A"'t lER t4EDJl.M Rtlit NUMBER MEA •• vaR lANCE STAN DE" MAXI MUM MINIMUM BU. DAlE END DAlE 
0)("6 1J4C!N f[ .0 I S5 U6.1L WATEA lOT 23 512.7000 316190.0 562.3100 19'2 100 7"1'021'1' 77.110.12' 
01(1'9 LEAl) Pb.O 1 SS UC'iI'L WAIER 19 161.35(10 715&.200 8'.58800 ,.ZO 60 7,1'0"1' 19 71.110.12" 

It " 81.500(10 5625.000 7f1.00000 200 50 7"1'02.11" 151'121'12 
TUT 23 1"8.51e'0 1,.,"0.500 86.25800 ,ZO 50 141'0ZI'I" 171'10.12' 

o JC:ISI llAD JllI.TOT UC.I'L WATE R 57 30".39(10 10'965.00 10".7100 5"0 110 7t11'0"1'2' 8'.10".121 
It 7 50.000C'0 .01000000 .0000000 SO flO 861'021'1" 871'10.108 

HiT 6" 276.S6elO 16150.00 127.0800 5"0 50 7t11'0,,1'2' 87.1lQI'08 
o IC'fl2 LtAI> SEOMC'i.lI(.G DRY WGl WATER 3 2".000CIO 31.00000 5.567800 29.00 18.00 791'051'02 821'05.101 
01(::55 MAN('~ESl "'N UG/L W A lEIe 8 60.000"0 200.0000 1ft. 14200 90.0 50.0 78"071'2 I 831'01/06 

It 29 50.000(10 .01000000 .0000000 50.0 SO.O 18"0"1'2" 87/10/08 
T.:;T 37 52.162(10 56.30900 7.S03900 1110.0 flO .0 18"0'/24 87/10/08 

o IClIS6 MANC'it.ESl: MN .DISS U(1/L WAIER " 115.00(10 61'00.000 81.115"'0 220.0 50.0 lSI'021'24 76"OZ1'26 
It 11 50.000(10 .0000000 .0000000 50.0 50.0 75/03/11 77/lo/Z" 

lllT 15 67.333~IO 2321.000 "8.17600 2Z0.0 50.0 151'02/2' 17/101'24 
o U)'6f1 ... C .... tl NI .DI SS UC'i.lL WATER 8 107.50(10 10,7.1'00 10.35130 120 100 7bl'OZ/24 77/101'2" 

K 7 100.00(10 .0000000 .0000000 100 100 1f11'03/17 761'03.125 
B:.T 15 104.00010 68.57200 8.2110800 120 100 1 fll'O 21'2" 77/10.124 

o ICl61 ",CIlfL NI.TOTAl UG/l ~ATER 25 156.00ClIO 57'66.700 75.93900 380 60 781'07/21 851' 10/22 
It 12 5".167(10 20'8.3"00 1"."3400 100 50 181'0"/2" 87.1101'08 

TUT 37 122.97(10 62"3.700 79.01730 380 50 781'0'/2' 871'10.108 
0lCll90 11 ... C 1N.0 I SS UG/L WATER I ZOO.OOCIIO 200 200 16"101'26 76/101'26 

It IS 100.00CIO .0000000 .0000000 100 100 1'1'11.127 77.110112' 
HiT 16 106.25C110 625.0000 2S.00000 200 100 7"1'11/21 77/10/2' 

o IClI92 llNC 1N .1UT lJC./L WATER '7 152.98~10 15'61.00 12".3"00 100 SO 181'07/2 I 871'10.108 
It 23 73.913(10 6S2.1800 25.fl3800 100 50 7ftI'0'.I2" 87/0'.113 

lOT 70 127.00~10 1191".00 109.1500 100 50 781'0'/2' 87/10/08 
o lC1193 llNC S[. 0"'(,/1(. (, DJ.' W(iT If" TEA 3 "1.667~10 I"" .3"00 12.0.,,00 5'.00 30.00 79/0S/02 82/liS/Ol 
31t,O I TtIT COLI MFIMENDO 'ICOML WAlER 18 321.00Cl10 126780.0 356.0600 11'0 36 7V05/02 8Z.l08.112 .. " 667.S0elO 669230.0 818.0600 1160 30 791'05/03 81/051'19 

lVT 22 38".00CII0 216950.0 '65.7700 11C10 30 191'05,/02 82"08/12 
31fl,06 ILT (ULI MP" (ONf lUbt COl>l "ATER 1 "O.OOOCIIO ItO '0 821'08/12 82/08.112 
31",15 ftC (ULI MPt.tCMEO .II lIOML If A TER 1 10.000(10 10 10 81/02/17 81/02/11 
31M H( (Ull Iotf M-fCBR /100ML ',ATER 119 "6.2'" 010 b038.200 70.98100 fl20 I 1"1'021'1' 81/12/21 .. 32 26.37bCl10 1106.(>00 "1.31100 160 1 1(,/09/09 81/091'28 

Il. 2 2.5000010 ".500000 2.121300 ,. 1 80/01/1S 85/03n5 
L " 65.000010 100.0000 10.00000 tlO 60 11/10/2' 81/08.107 

IVI 157 "2.115010 '2'9.'00 65.18800 620 1 1'1'02/1" 81/12nl 
311173 HCSTR£P Nf tc.F AGAf,( /!OONL "A IE r.c 17 290.12Cl10 113520.0 336.9300 HOD 3 191'0S/02 82/08/12 .. 3 82.667Cl10 16329.00 127.711100 230 2 7~.I08/02 eO/02/15 



;JOPU R(.lRJlYAl DA II 89"'0fjt"'~6 PG ... =IN"E ... T IPACOf. : bl 
MO-1911 

32 50 .10.0 079 53 'e0.0 3 
~ANDD RYA BTVN RATHALL ,. HDBCAIII CItS 
"5019 SOUITH (.ARULINA CHAALESTON 
SOUTHE"Sl 030808 

"VI',,.'" AMI, ... l.15 TRt AM SANTEE COUP'ER 
21 SC60',O HO 03050201002 000,3.130 OFF 
0000 fl:El D'[P1H 

PAJ/AMlTER ~!EVIlM AMI' NUMBEA M[AI~ Y.A lANCE STAN DEy MAXIMUM MINIMUM BtG DAl[ END DAlE 
3UI73 Fl('SlRL~ Mrrr.rA6A~ .I J OOML VAliER I' J 2.00004)0 2 2 7~'08.102 79 ... 08.102 

L 2 80.0001)0 .C:IOOOOOO .0000000 80 80 80.111 ... 06 80.11 .... 06 
TOT 23 232.261)0 9",199.00 306.9200 ... 00 2 79.105 ... 02 82 ... 08 ... 12 

39300 I>.P '['01 10 T UC..IL WAllER K 5 .050001)0 .ClIOOOOOO .0000000 .050 .050 79 ... 05 ... 02 82 ... 05 ... 06 
3930 I P,P'CDI SLDUtio.lKc" DkY V61 toiAllER I' 2 2.00001)0 .ClIOOOOOO .0000000 2.00 2.00 8 1.105 ... lit 82.105.107 
3~3_05 Il .P , DDT WUL SMPL Ue;"'L W A llf. .. It 5 .050001)0 .(1000000 .0000000 .050 .050 79'05.102 82 ... 05 ... 06 
3Sl0t; I) .P' DO T MUD LJRV Uc, ... ltG WAllER I' :2 2.00001)0 .C:IOOOOOO .0000000 2.00 2.00 81.105 ... 1 " 82 ... 05.107 
39::-10 P.P'Ll!D TOl UG/L .. AllER It 5 .050001)0 .(1000000 .0000000 .0bO .050 79.105 ... 02 82 ... 05 ... 06 
39311 I) .P '[DO !>tDU6.1KC. Df<V t116T WAllER I' 2 2.00001) 0 .(1000000 .0000000 2.00 2.00 81.105 ... .,. 82 ... 05 ... 07 
39315 11).1' • DOD WUL SMPL Ue;.IL til A liE R I' 5 .050001)0 .(1000000 .0000000 .050 .050 79.105.102 82"'05"'06 
3S316 1:l.P' [-Dr.. MUD DRV UC, ... K6 WAllER It 2 2.00001~0 .(1000000 .0000000 2.00 2.00 81.105 ... 1" 82.105 ... 07 
39320 IP.P '(,D[ 101 UC..IL WA1IEf- I' 5 .050001~0 .(1000000 .0000000 .050 .050 7101.105 ... 02 82.105 ... 06 
39321 IP .P , [Of. Sl.DUG.lrr.C, Dr.y weil toil. 'IER It 2 2.000011)0 .(1000000 .0000000 2.00 2.00 8 1.10 5.1 llt 82.105.107 
30;.327 lJ P DOL Io'HL SMP L Uc,,Il W A 'IE r. It 5 .0500011)0 .(1000000 .0000000 .050 .050 79 ... 05 ... 02 82.105.106 
39330 ,HDRIN lDl UG ... L "'AlIEH If. b .050001~0 .(1000000 .0000000 .050 .050 7 ... .105.102 82 ... 05"'06 
39333 ,lLONIN S[OU6.1KG DJ/Y V6T WA'IE~ I 1.160011)0 1.16 1.16 61.105.11" 81.105 ...... 

K 1 i .00001DO 2.00 2.00 82.105 ... 01 82.106 ... 07 
TOT 2 1.580011)0 .~'528000 .59397DO 2.00 1.16 81.105.1'" 82.105.107 

39337 ,llPHA£SHC llJTUG.lL WA1ER K 5 .0bOOOII)0 .0000000 .0000000 .050 .050 79 ... 05.102 82.105 ... 06 
39338 IElL 1 A l>HC 101UG ... l WI. 'IER I' 5 .0500011)0 .0000000 .0000000 .050 .050 79 ... 05 ... 02 82.105 ... 06 
3~380 II>JLlLRW lIJ1UG.lL VA'IER K b .0500011)0 .1)000000 .0000000 .050 .050 79'05.102 82.10b ... 06 
3S383 Il>lELI:IHtl SECUtio.IKC. DRY WGT WA"lER It 2 2.00001DO .0000000 .0000000 2.00 2.00' 81.105.11 .. 82 ... 05 ... 07 
39390 IENDR I~ lU1 UCi.ll III A 'IER I' 5 .05000100 .1)000000 .0000000 .050 .0bO 79 ... 05.102 82 ... 05 ... 06 
39393 IE. .. DR IN SEDUG.lKC, Ot.V WCil WA'IER Ie 2 2.00001DO .1)000000 .0000000 2.00 2.00 81.10b.ll " 62 ... 05 ... 07 
3 Cjj398 IElH I ()~ tIIHL SMPl UC,.IL WA'lER K 5 .10000'00 .1)000000 .0000000 .100 .100' 79 ... 05 ... 02 82.105 ... 06 
34;399 lHUlIN MUD UG.lKG WATER It 2 ".000000 .1)000000 .0000000 ".00 ".Oll' 81.105.1l .. 82.105 ... 07 
39ltOO TVXAfU[N T1I1UG.lL tIIA'lUi I' 5 .05000'00 .1)000000 .0000000 .050 .051l1 79'Ob ... 02 82.105 ... 06 
3S"03 llJXU'HLN SEDUG.lK(, DJ.lY WGl WI. lER K 2 2.000000 .1)000000 .0000000 2.00 2.01l1 81.10 b.ll " 82 ... 05 ... 07 
3S"10 IHEPT<HlR TIJTUG ... L 10. 'EIC K 5 .0bOOOOO .I~OOOOOO .0000000 .050 .050' 19.10b.l02 82 ... 05 ... 06 
31;413 IH~P1 CtiLN StOUG.lKG Cf.iY W6t WI. lEIi If. 2 2.000000 .I~OOOOOO .0000000 2.00 2.01l1 81.105.1 ... 82 ... 05.101 
~9lt20 IHJ'CHLr.[P lIJTU6 ... L WAlE .. I' 5 .0500000 .I~OOOOOO • 0000000 .050 .0501 19 ... 05 ... 02 82.105.106 
3 Cjjlt23 IHI'(. HlFoUJ SL DUe;.IK C. OJ/Y V(,l WA1EI< It 2 2.000000 .1)000000 • 0000000 2.00 2.0~1 is .... 05.11 .. 82 ... 05.107 
3C;480 M lHI n,u. "Hl SMPl UG"'L WAIER Ie I .0500000 .050 .05CiI 82 ... 05 ... 06 8~.I05"'06 
31;U6 JlCl-S WHL !>MPl UG.lL till. lEI< If. b .5000000 .11)000000 .0000000 .500 .50ClI 19'05.102 82 ... 05.106 
3Cjj~19 JlC[-S MUD UG.lKCi W. IE .. If. 2 10.00000 .11)000000 .0000000 10.00 ItO.OClI 81.105.11 " 82 ... 05 ... 07 
31;530 MALA lHN WHL SHPl U(dL WA1Er. It 5 .1000000 .11)000000 .0000000 .100 .IOCII 191'Ob"'02 82.105 ... 06 
3 .. 531 to!ALA 1tiN MUD UC,.IK G WI. lER K 2 " .000000 .11)000000 .0000000 It.OO ".0(1 8 l.I05 .... " b2.10S ... 07 
39t-It 0 f'ARAltiN til tiL ~MPl U(;.IL ~ A1EH It 5 .1000000 .11)000000 .0000000 .100 .10(1 79.10S ... 0L 82 ... 05 ... 06 
J~'5ltl P"RA1HN HUD UG.lKG WA1Er. K 2 ".000000 .'DOOOOOO .0000000 ,..00 ,. .0(1 81.105 .... " 82 ... 0fl ... 01 



TURll RE lR Il VAl DA Tf 61)'O~/"'8 PG ... = INVUIT PAGE: 52 
t4D-19tl 

32 50 ~O.O 079 ~3 _0.0 3 
WANDO "'VA BTWN RATHALL " HOBCAII CICS 
'5019 SOUTH C.AAOLINA CHARLESTON 

lY~A'A~B~T'STk[AM 
SOUTHE'.ST . 0;)0808 
SANTEE COOPEI< 
2ISC60"'Q HQ 0]050201002 000:3.130 OFF 
0000 FE:E. T DEPTH 

PAkAME. Ttlt MEDIlII4 f.lMIe NUMBEA ME,.,.,I VARUNCE STAN DEY MAll MUM MINIIMUM BEG DAlE. E .. O DAlE 
39570 DlAlINUt4 WtlL SHPL llGJ'L III A Tf.R Ie 5 .IOOOOCIIO .0000000 .0000000 .100 .100 79,05J'02 82.105J'06 
3~571 DIAllNON MUD UCiJ'KG III A IE,. Ie 2 ,. .ooooello .0000000 .0000000 •• 00 ·It.OO 8U05J'l" 82J'05'07 
3t;!l·80 C>UTH1ON WtlL SMPL UCiJ'L .,ATER Ie 5 .IOOOOCIIO .0000000 .0000000 .100 .100 79.105.102 82J'05J'06 
39f.81 C>UTUION MUD DAY UC>J'KC> III A lE R Ie 2 , .OOOOCIIO .0000000 .0000000 '.00 ·'.00 8U05J'U 82'05'07 
3t;UO PHOSLRIN .,HL SMPL UC:oJ'L ., AlER Ie 5 .10000Ci10 .0000000 .0000000 .100 .100 7~UOb.l02 II 2J'0 5.106 
391'82 LIND,NE WilL SMPL UGJ'L .,1. TEl< Ie 5 .05000Cl10 .0000000 .0000000 .050 .050 79'05.102 82J'05/06 
3~1'83 L IND'NE. MUD DRY UC>J'KC> III A lE I< Ie 2 2.0000Cl10 .0000000 .0000000 2.00 .2.00 81.105J'U 82.105'07 
It;1'86' T~IT~ION "HL SMPL UC>J'L ., A If.R K 5 .IOOOOCIIO .0000000 .0000000 .100 .100 79.10~J'02 82.105.106 
391'87 Hil T., ION MUD UtdKG "ATE~ K 2 ".dOOOClIO .0000000 .0000000 ".00 ·It.OO 8U05J'U 82.105J'07 
ltMi,70 CAL tiA~D CA Me. MGJ'L 'lATER S I 3!H'.3(10 3SU 35.- 86'05.112 86J'0 5J' 12 
70~,22 Al.SltUE TO I VOL fEr-c.eNT iliA lE R 1 7.0000Cl10 7.0 7.0 8U05J''' 81J'05.11" 
70fl.07 fH05-T VRTHO MC..IL P III AlE ... 5 .05"00CII0 .0023800 .0"87850 .140 .020 7~.I12.112 79J'07.127 

Ie 1 .02000Cl10 .020 .020 76.102.110 76J'02.110 
lllT 6 .0"833:310 .0020967 .0"57890 .1,.0 .020 nd12J'12 79.107.127 

7U'00 Mt.Relin HC> .TO lAL UG.lL III A lEA 55 .80200Cl10 .9095600 .9b371D0 5.2 .02 7',.,.02.1U 85.101/28 
Ie. 34 .26177C110 .02061bO .1"35800 .8 .2 7f>.I1 0/2 0 87.110J'08 

TDT 89 .595621110 .6355500 .7972100 5.2 .02 7".102.11 " 87J'IO/08 
7U'21 M1RCl:R" SEDNGJ'ICG Dr." "6T .,1. TEA 1 .20000(10 .2 .2 8l.105J'l II 8U05.11" 

It 2 .22500Cl10 .0012500 .0353560 .3 .2 7~.I05.102 82J'05.101 
101 3 .21667Cl10 .0008333 .0288680 .3 .2 7~.I05.102 82.105.107 

1"0'" 1 IiIQf SAMPLE UPDATED If A TER 200 867860.,0 ~'5~9000 6678.230 81l0'11) 8610529 81t.l08.106 81J'12.121 
f 2(116 U.ST .ClRN BAND .. lJICI.NO. iliA lER 1 3.0000Cl10 3 3 83.102J'2~ 83.102J'24 
.,2e128 "ATllI flC COL fE.e STRP .. ATER S 23 .7()619C110 1.519800 1.232800 6 .003 19.105J'02 82J'08~12 
f2C11"" eOT lPTH Of SMPL Nllt.RS III A lE" 1073 " .9170(10 12."7700 3.()32300 13.'" .10 1".105.121, 61.112.121 
82C1149 DEO)(YGI:N A 1lUN CO "~T ANT .. ATEA I 9.0000(10 9.00 9.00 86.110J'01 86.110.107 



,T()J<El J<E lA 11 VAL DAlE 891' o~u 28 PGr-.=INVEt.' PAGE.: 5.3 
MD-071 

32 47 40.0 079 53 00.0 3 
SHE .. Cit AT US 17 
45010 SOUTH CAAOLINA CHAflLES10N 
SOUTHEII.ST 030814 

'T VP'~/ A~(j'" 1 /5 lJIl AM SANTEE COOPEA MARINE 
215(60_0 HO 0301;0201 
0000 FEET DEP1H 

PAI<AME TlR tlEDI UI RtoIK NUMBEA MEA~I VlR lANCE STAN OEV MAXI MUM M INIII4UM BEG DAlE E~D DATE 
00002 t1ISA..,PLO(; " fROM "1 BANK .. AlEr- 182 48.056(10 30.30800 5.513400 50.0 10.0 74.101.108 87/12/21 
00C)08 LAI' ID[NT. NUMBEA "AlEA 2 4 .00001l10 .0000000 .0000000 4 4 7".101.108 74/011'08 
OOCH 0 IIiAllR TlMP C.LNl .. A 'EI< 343 10.9291l10 44.85000 6.697000 32.0 1.5 74/01/08 87/12.121 
00011 "AHI< U..,P f A tiN WA1ER $ 3,.3 67.8701l10 145.3600 12.05700 8~.6 34.7 7".101.108 87.112/21 
00C)20 AI" ll..,P ('[NT "A1ER 113 21.801(10 44.80200 6.603400 35.0 4.0 80/01/15 87.112/21 
001)41 ',EA HiLR "..,0 CODE 4501 WIIU:R 116 1.1035(10 8.493600 2.914400 2Z 0 80.l0I/H> 81.112.121 
0()()67 11([ STAGE UlDE WA lE.I< 41 2787.81l10 801500.0 944.2,.00 111300 .2000 84.101/30 81/12.121 
00C)75 TUMl HLGt: PP'" 5102 Ii A lE~ 2 4.5000CIO 2.000000 1.1t14200 5.5 3.5 74.101/08 7"/02/14 
OOC)7t> 1 U J.ll Tf<IHOM'" ~ACH FlU IiA lER 147 8.68121l10 25.12.300 5.012230 2~.0 1.1 74.104/1 0 87/12.121 
OClI)80 COLLR pl-C.U UN .'5 .. AlE .. 19 24.737(10 31'.42800 6.117800 30 10 74/01.108 76/0 ()1'28 
00;500 Ot: ..,G.lL "AlE" 3,.7 6.6303C)0 4.003800 2.001000 15.8 2.4 74/01/08 87/12/21 
00;'0 I [JC SATUR PER CEN 1 "A1ER $ 343 69.872C10 23,0.0600 15.46200 136.2 30.It 74.101/08 81.112/21 
ClO;H 0 bOL b OAV .. G.lL WA1ER 150 2.3346C)0 1.784600 1.335900 6.5 .4 74/01.108 87/12/21 

It I I.OOOOCIO 1.0 1.0 78.112.115 78/12.115 
L ~ 7.0000ClO .1799900 .4242600 1.3 6.7 76.105.128 77/04.128 

TOT 153 2.3869(10 2.046000 1.430400 7.3 .4 74.101.108 87.112.121 
elO;540 COL· HI LE VEL MC,.Il , .. AlER 5 160.20ClO 62'63.200 79.14IDO 250 63 7~.I10.l07 76.102/24 

L I 012.00ClO 912 012 74.100.117 74.100.117 
lOT 6 285.50110 911'211.00 314.0800 012 63 74.100.111 7".I0U24 

00"00 Ptl SU IiA1ER 147 7.()873(10 .1604800 .~006000 8.70 6.00 711.101.108 87.112.121 
()Cl"02 !iJ'E C If 1 C CDNDUC 1 UMHCS/CM WA l'ER 294 315f>7.C)0 "Il'615000 778f>.6)0 II 00 00 1300 78.104.111 81/12.121 
00"03 1'''' LAB SU ... A 1:E1~ 156 7.5692(10 .1l1966~00 .3100600 8.1 6.0 74.101.108 81/12.121 
00.1tl 0 T AU. CUD3 .,G./l WA l'EI< 156 05.026C)0 6C!,O .1000 25.60400 332 32 711.101.108 81/12.121 
Oel"80 !iAL I .. ITV pplti IiIA1ER 300 22.1161 C)O 2~1. 01 VOO 4.707800 32.5 1.0 111.108/02 81/12.121 
OOltllO t~~3·""H4- N 10TAl .. G.lL .. AllER 103 .306501)0 .1691800 .4113200 2.600 .050 n • .I04.120 87.111.123 

Ie 18 .04044'~ 0 .C1002526 .01[)8940 .100 .020 74/11.121 81/09./20 
TvT 121 .268261)0 .11[)221100 .3902300 2.600 .020 14.111.127 87.111.123 

00ltll2 1J"-It.NZD NH3-N .. C>.IL "A liE I< $ 08 • 00552"13 .1l100068I .00825'2 .051 .00008 76.103.124 81/11.123 
00lfJI9 IJN-ICNZ(l NH3-NH3 ..,G.lL "AllER $ 08 .006721)6 .(1001007 .0100360 .061 .00009 76.103.124 87/11/23 
00t2£> '101 k.JEL N MG/l to A lrE~ I'" .857801)0 .!'761300 .7590300 5.280 .120 74.111.121 81.111.123 

K 3 .1333311)0 .(1033334 .0577350 .200 .100 7fdOll.l29 80.101.123 
TVT 117 .8392311)0 .!i7~5 100 .7[)197)0 5.280 .100 14/11.127 87.111.123 

Oel630 N021.t.;03 N- 101 AL MC>.Il WAllER 133 .08165"0 .(1030046 .0548150 • .3, .02 l1t.lOl/08 87.110.126 
It 3 .02(0011)0 .(1000000 .0000000 .02 .02 81.102/20 87.111.123 

TuT 136 .08020"0 .(1030205 .051t05~0 .3" .02 74.101.108 81.111.123 
OCt60 lilJ< THCPUit POll H(,./l IiIA11ER 12 .26661'00 .11347700 .18(,47)0 .81 .12 71t/Ol.l08 1£,/04.129 
00t-6b 1~"OS-TOl MG.lL P IiIAllER 108 .IZM9IDO .C)077016 .08775iJO .1;60 .040 7f>/06.103 81.1111'23 

It 13 .08lt61 !~O .110599.36 .0774180 .300 .050 74.111.127 81/10./26 
101 121 .120831DO .C)076258 .0813260 .560 .040 74/11/21 81.111.123 



, (If'£T RE1RI£VAL bAlE a9.10~' ,a PG~:INVEt.l1 IPAGt: 51t 
MO-Ol1 

32 "1 40.0 019 53 00.0 3 
SHEM U: Al us 11 
45019 SOUIH CAROLINA CHARLES10N 
SOUIHEA.Sl 0308" 

1 yrA, AMIl INI.I!. TAL AN SANlEE COOPER MARINE 
21SC60tli'Q HQ 03050201 
0000 FEET DU·1H 

"ARANllER MIEDllilt AMI( NUMBER MEANI VAA IANC:E S1AN DEV MAUMUM MINIII4UM BEG DATE E.tlD DAlE 
00 80 1 ORe; C C ... GA If AllER ,.5 5.16610'0 10'.41300 3.80,.430 n.o 1.9 16.101.116 81.110.126 

I( I 5.00000'0 5.0 5.0 18.111.106 18.111.106 

~ARO 
101 ,.6 5.15000'0 U.16500 3.1636)0 19.0 1.9 1".101.116 81.110'26 

Cl0900 HIl CAC03 MGA liA llER 5 313,..00'0 840180.0 916.9400 UOO 1800 18.103.109 81.105'28 
0()91~ CALC IUM CA-IOl t46.1L "AllER 2 190.0000 9800.000 98.99500 260.0 1;20.0 85.102.125 8f,.l05.112 
OC92b M ('NS IUM MG.OISS MG.lL "AllER 1,. ,.86.89010 61379.00 2,.7.7530 800.0 .,. 75'02.12,. 16,05,21 
00927 MLNS IUM MG.10T H'.lL "A llEre 3 683.33Cl10 73734.00 271.5400 850.0 310.0 85'02.125 86'10'21 
0(9,.0 CIHLO~U)l 10lAL ... G/L "A llER I .510000'0 .5 .5 74.105.121 14.1'05'21 
01000 A!liSl"JC AS.OJSS U6'L "A liE,. Ie: I 5.0000Cl'O 5 5 14'11.121 14.111.121 
01025 CADMIUM. CO.DIS~ ue;,L "A llER 3 "2.6610'0 641.3400 25.32500 10 20 74.102'1,. 11.110'11 

I( 18 11.1110'0 22.22200 4.71,.100 3rt 10 14/05.121 11;'01;'20 
101 2J 15.61900 211 .0500 .... b2800 10 10 1"'02.114 17;'10;'11 

01021 CADM IUM CO.10l Ue;.lL "A liE R 4 33.250010 "62.2500 21.50000 53 10 11.101;'15 19;'0 U 31 
Ie: 29 10.0000'0 .0000000 .0000000 10 10 18.10 It;' II 81;'10/26 

I(lT 33 12.8180'0 102.7200 10.13500 53 10 71i'01.115 87;'10;'26 
01030 e!HRO~IUM CN.O ISS U6;'L WAllER It 50.0000'0 .0000000 .0000000 50 50 1«>/02.10 It 16;'0";'23 

I( 17 52.9,.IClI0 1'7.0600 12.12100 100 50 74.102;'14 11;'10/11 
lOT 21 tU.381 Clio 119.0500 10.91100 100 50 14.102.114 11;,10,11 

0103,. UIRO.,IUM CR.TOT UG.lL WA1'ER 2 60.00000 200.0000 .... 1,.200 10 50 8UO,..123 83.110/10' 
I( 31 50.0000'0 .0000000 .0000000 !)O 50 77.101J'15 81;'10/26 

lOT 33 50.6060'0 12.12300 3.1t81800 10 50 11'01.115 81/10/26 
010'40 COPPER CU.DJSS U(dL "AIER 7 1,.0.00010 1t733.300 68.19900 290 100 74.107;'12 11;' 10.117 

Ie: 20 97.5000'0 125.0000 11.18030 100 50 71t.l02;' I 4 11.10..,20 
101 27 108.520'0 151t3.900 39.29200 290 50 74.102J'14 11;'10;'17 

010'42 eVPPU4 eu.TOl UG.lL WAllER 7 61.429010 347.6200 18.64500 100 50 77;'07;'15 86/10'21 
It 32 65.625010 55,. .4400 23.6,.100 100 50 78/01.120 81;'10;'26 

101 39 64.8720'0 609.8600 22.58000 100 50 71.107.115 81;'10'26 
01045 IRCN fE.1Ol UG;'l WAllER 39 &27.95C110 30328.00 114.1500 900 160 71/07;'15 87.110;'26 
01046 HHlN FE .0 ISS Ue;.lL "A l'E R 2,. 550.04010 49590.00 222.6900 11 00 100 74/05;'21 17.1 IOJ'I 7 

Ie: 3 100.00Cl10 .0000000 .0000000 100 100 74/02;'14 16.102/04 
lUT 27 500.04 CliO 64641.00 25,..2500 II 00 100 74/02;'14 77.110.111 

010,49 llAO Pll .0 15S U(;;'L WAIER 21 234.430,0 8551.000 92.47100 420 78 14.105/21 11;'10.117 
It 6 75.000010 3750.000 61.23700 200 50 74.102;'14 1~.l06.103 

HIl 27 199.000'0 11861.00 108.9100 420 50 74;'02.114 77;'10.117 
01051 LEAD PO.lOl Ue;.lL "AlE~ 25 379.600'0 1,.204.00 119.1800 6"0 170 711'01.115 81t.l041'16 

I( 8 50.000010 .0000000 .0000000 50 50 8"/02.114 81;'10/26 
101 33 299.700'0 31228.00 116.7200 6,.0 50 77.101.115 81;'10;'26 

01055 "'ANG~lSl JoIN uc./L "AIER 25 91t .8000'0 3184.300 61.51700 210.0 '50.0 77.101.115 81;'01;'23 
Il 1,. 50.0000'0 .0000000 .0000000 ~O .0 !50.0 7e.l04;' 1 I 81.1101'26 



·, ~ . '.! 

.TVl<f. T I<t TRll VAL DA TE 89.1C9' 28 PlO14=INVE"'T ')AGE: fl5 
MO-0111 

32 47 ~,O.O 079 63 00.0 3 
SHtM CII:. A T US 17 
45019 50UTH CAAOLINA CHARLESTON 
SOUTHl'.ST 03081' 

'T YF AV AMI) fIIT.I S TRr AM \ SANTEE COOPlA MARINE 
,215C60"0 HQ 03050201 
:0000 ffET DEPTH 

I 
I 

PAf<AME TEN "EO IU4 RMI( NUMBER MEU. VAAIANCE STAN OEV MAXIMUM MINU4UM BEG DATE END DATE 
o 1C)55 "'ANlOt-ES[ I4N UCdL "'A1ER lOT 39 78.718(10 28611.100 53.517D0 270.0 :50.0 77'07.115 87.110'26 
01«)56 ",ANG..,lSE MN .Dl 55 UG,L "'A1EH 14 82.143110 725.8300 26.94100 140.0 '50.0 1~.I02'24 71'10'17 

I( 5 50.000(10 .0'000000 .0000000 50.0 :50.0 1~'04'29 11.101.120 
lOT 19 73.684(10 73,5.6800 27.12300 140.0 50.0 15'02'211 77'10'17 

() .. ,65 fIOIU:tL NI .D I SS UGA '" A lE,. 15 192.61(10 1092.400 84.216)0 380 100 7f.'02'24 17.110'11 
It 3, 100.00C10 .()IOOOOOO .0000000 100 100 75.103.121 7~.lOl'15 

TVT 18 177.22C10 7103.600 84.28300 '380 100 7fl'02.1211 77.110.111 
() 1.,67 NI(t;[L NI.TOTAL U(dL WATER 27 202.(91)0 9943.100 99.715)0 II 20 50 77'07'15 85'10.121 

It 12 64.167110 2(118.3400 111.431100 100 50 78.10 l.I20 81.110.126 
HiT 39 156.921)0 11680.00 108.0700 420 50 71.107' Hi 87'10/26 

C 1I)9C ZI..,C IN.O I 55 UCdL WA1ER 5 118.00(10 620.0000 24.90000 150 100 15.102.124 17'011/28 
It 15 100.00ClO .111000000 .0000000 100 100 111' 11.127 77'10.117 

TVT 20 104.!)OClO Ui'll .4700 13.94500 150 100 74.111.121 71'10'17 
o 11~92 ~: INC IN.10T U(..IL "'A1ER 211 137.921)0 8~139.000 911.5116:»0 500 50 71.107.115 81'07'23 

Il 15 60.000tJO "2:8.5700 20.10200 100 60 78.101.120 81.110'26 
TOT 39 107.9(1)0 nll3.100 83.92300 500 50 71'01'15 87.110.126 

3 1!~05 11 (IT COL I I4PN CONf 'I (lOML "'A l'EJ/ 1 540.001)0 5110 540 8t..I10/27 8t.'10n7 
3 Ij~ 15 f'lC COL I MPN£.CMEll 'IOOHL "'UEA 1 540.001)0 SilO 540 8fl'10.l21 86'10.127 
31j~16 fEC COLI Mf 14-fCBR .I 1Cl0ML WI. l'EA 105 1"f).S2tJO 2~1365 .00 1&2.8600 830 9 711'01.108 87.112.121 

J "2 26" ."31~0 283300.0 532.2600 2500 " 7''''09'21 81.110'26 
L 5 "56.0000 3111880.00 197.1800 600 2110 7fl'09,15 8("08.115 

TOT 152 188.591)0 9~1302 .00 315.1200 2500 4 1,.'01.108 81'12.121 
4t.!570 C:AL .,ARll CA MG ... GA WAlER S 2 986.1100 2:705700 1644.900 4150 1823 85'02.12b 8~.l05.112 
7C!507 I-HUS-T (lRTHO NG.lL P WAllER 7 .OSOOOOO .111008666 .0294390 • 100 .020 75'Ofl.l03 7fl.lOlt.l23 
7HilOO .,LRCUAY HG.TUTAL UC;'L "'A lllR 43 .867,.111)0 .1rSf)S700 .8863200 ,. .0 .2 74'02'1" 811'07'06 

It 21 .328571)0 .111321430 .1792900 .8 .2 If>.l0,.,29 87'10.126 
H,T 64 .690621)0 .!i969500 .7739200 It .0 .2 7"'02"''' 87'10.126 

741D41 "ot SAMPLE UPDATED "Al'ER 70 868260 .. 0 4(1363000 6353.200 880ltU 860529 84'07'06 81'12'21 
821011 8 IIOT [lPTH Of ~MPL Nt 1E.RS .. A llEH 336 1.443bl)0 1 •. 865100 1.3b5700 1 .. 00 .03 74'01.108 81.112'21 



HJJ;lI ~E 'IR II 'VAL DA tE 89'09' L8 Pr.~= INVEht PAGE: 56 
MD-070 

32 46 20.0 079 52 00.0 3 
ABANDOhtD HIGH~AY B~IDGE PITt 51 
45019 SOUl H CAROL INA CHARLES10 ... 
SOUtHEASl 030en 

lYPA'A~~hl'~t~[AM SANTEE COOPIER MARINE 
21SC60WQ HQ 0]050202003 003.!.3f>O Off 
0000 FEET DEPTH 

PAr,AMf IE~ tilE li I U4 Atilt NUMBER tlEAN VUUANCE STAN DE'll MAXIMUM MINU4UM BlG DAtE END DAlE 
CC002 H.SA ...... LOC " fRUM f<l IlANK iii A tiER 207 48.21700 70.60000 8.402400 50.0 1.0 74'02'14 87'12'21 
00010 IIA I LR lI:MP c.t:Nt WAllER 432 19.70"00 46.75200 6.8375) 0 3D.5 2.6 7"'04'19 87/12/21 
00011 I~A IU' lE..MP f AHN 'UttER S 432 67.'6400 151.4800 12.30800 86.9 ;'6.7 7"'04/19 87.11 2.f2 I 
oe020 Air. IEMP (,un W A liE R 140 20.76400 "5.53400 6.747900 '4.0 4.0 80/01/15 87/12/21 
00021 All< IEMP fAHN "AllER 2 23.00000 2.000000 I.' 14200 24.0 '~2 .0 81.102'20 81.103/31 
00041 WltA 1l<lR WMO CODE 'bOI WAllER 141 .8368800 3.'!J94600 1.998700 22 0 80/01.115 87/12/21 
t0067 1 Itl stAC.E (, ODE iii AllER '9 3455.100 34040000 b83'.400 43000 2000 81.103/31 87.112'21 
O(l07b lU"O HLGt PPM 5102 WAllE .. I 5.500000 5.5 b.5 74/02/''' 74/0 V lit 
0(,076 tU"5 tRIHDMIR HAtH f TU II A tiER 137 7.297400 2' .b7400 '.9b7200 21».0 1.1 74'04,.9 87/12/21 
oooe.o ICOLl.A PI-CO UhltS WAllER 15 25.66100 'b.ti5300 6.77891»0 35 10 74'02'''' 7'''06'07 
00300 [)t to!C"L iii A liE R 437 1.035900 3.129000 1.768900 14.0 3.0 74,04/19 87/1 2.f2 I 
00301 [1(. SAIUR fER CENt If AtlER t 431 1'.10300 151.2300 12.29800 122.2 ;38.0 7"/04'19 87.112/21 
00310 ~O[ 5 DAy MG.lL WA llER 138 1.768500 1.1012300 1.006100 ·6.6 .5 74'02'''' 87.112.f21 

IC 5 1.000000 .0000000 .0000000 1.0 1.0 16'03'25 84' I 0.f29 
TOT 143 1.741600 .9!J67Z00 .9983600 6.6 .!» 74'02.114 87.112'21 

003"0 COlO HI LEVEL MC:"L ,fA tiER 8 276.0000 37136.00 192.7100 616 52 7"'09.117 781'0"'11 
00"00 PI< SU WAllER 142 . 7. 76!»1 0'0 .1327900 .364'000 8.90 4!1.30 7"J'04.119 871'12.f21 
00402 !.IPE (, If 1(' ('ONDue I lJMHOS.lCM IIAIIER 396 34001.00 61909000 8240.700 50000 37 78'0,.111 87.112.121 

L 
39l 

bOOOO.O'O !i0000 !»IDOOO 7SJ'081'09 191'081'09 
tot 3"0"2. ° 0 68382000 8269."00 50000 37 18'0"/11 87.112.121 

00"03 PI< LAB SU WAllER I" " 1.72740'0 .0921120 .30'''900 8.2 6.4 7".l02J'1" 87.1IUZI 
00410 1 Aler. CAC03 ~ (;.IL WI. llER I'" 90.87" 010 39f».7100 19.89200 110 3" 741'02.114 87.11UZI 
00480 5#'LI" It Y PPIH WAtlER "02 Z' .696010 23.78800 '.8773DO 36.0 9.0 74J'oe.l02 81.11Z.l2. 
00482 ELL WIION tOP.CONI lOt.ll.rl. WAllER I' 27 .!»00010 21.50 Z·7.!»0 82J'06.124 82J'06.1Z" 
00610 hH3 ... H,.- N lOlAL foIGI'L WAllER 103 .2'6500'0 .09n310 .3121'00 2.200 .040 7t.J'06'03 87.111.123 

I( 16 .053IZ(I,0 .0001!»62 .0125000 .100 .050 7~.l08.106 8''U 12.f2 I 
101 119 .22050010 .0886290 .2977100 2.200 .040 7t..l0 6'03 87.1IUZI 

00U2 Ut.-JtNlD NU3-N f.lG.lL tiA IIER t 96 .00704,)'3 .0002533 .0159110 .1"7 .1000 I 7t:.l0 3.125 811' 12.121 
OOt.19 Ut.;-ICNlD NH3-NH3 M(dL WAlER • 96 .008568:7 .0003745 .01935"0 .179 .IDDO I 7t:.l0 3'2!» 871'12.121 
00t·2f> lLt It J[L N to\6.1L II AtE" 110 .63"18010 .2380000 .4818500 3.800 .100 7bJ'06J'03 87.11U21 

It 4 .10000010 .0000000 .0000000 .100 .100 80/0 1J'15 86.105/12 
lllt 114 .61543C110 .2393200 .4892100 3.800 .100 7f>.l0 6.10 3 87.112.121 

OOf;30 N02''''U3 N-IllT AL Io\(dL WAlER 127 .0972''',0 .0125"70 .1120100 .81 .0' 74.102.114 87J'l 2.12 I 
It 4 .02000ClIO .0000000 .0000000 .02 .02 82.102.126 871'11J'23 

lDl 131 .09"88E,0 .0123390 .1110800 • 81 .01 74.102.114 87.1121'21 
00(:60 ORll1LP04 PO" ,",CdL WA ttR 6· .34500Cl10 .0407500 .201871)0 .75 .22 74J'02.114 74.110.118 
OCt65 P110S-l01 H(,.lL P WAlE~ 101 .10881 ClIO .00641164 .0805380 .540 .020 7~.l06.10 J 87.112.121 

It 18 .04888"'0 .0000222 .0047" 3 .050 .030 7~.lll.l07 87.111.123 
101 119 .0997"1110 .0059650 .0772340 .5"0 .020 75J'06.103 87.112.121 



,1Uf;E.l RE lR JL VAL DA IE 89.1 09.1 ~ 8 PC. ... =IN~Et.1 I'A(>E: b7 
MD-07(11 

32 "6 20.0 019 ~2 00.0 3 
ABANDONIED HIGHWAY BRIDGE Pill ST 
'5019 SCUIH CAROLINA CHARL:'STON 
SOUIHE',Sl 03081' 

'1 YfJI.IAMflt.T .IS1RE AM SANTEE CODPER MARINE 
21SC60"'Q HQ 
0000 FE:El DEPIH 

03050202003 003;~.350 OFF 

PAhAME: llR "'Eli I U4 Atoll( NUMBER MEUI VlA lANe.£. SIAN DEV MAXIMUM MINH4UM B[G DAlE END DAlE 
OOC; 0 1 o .. e; C e. ..,C;.IL WA lEJ.I " '."318(10 8.520300 2.919000 18.9 1. I 1~/01/23 81.110/26 

I( I 2.0000(10 2.0 2.0 le.lo ,,/ II 781'0"1'11 
lOT "5 ,..3118110 8.,.b8100 2.908300 18.i' 1. I 1f.'0 11'23 811'10/26 

ClO~~OO Hll ~ARO <'A(03 MC.I'L WAIER 5 3092.0110 13b"100 1163.700 "500 1100 78'031'09 871'051'28 
OC!H6 (:AL<.IUM (A'"101 to\(;I'L W A lEI< 2 180.00(10 9800.000 98.99500 250.0 110.0 85.102..125 861'051'12 
00!~2 5 fI'('N!> IU'" MC,.D I S5 MGI'L W A IE I< 9 "85."5110 11'533.00 132.UOO 623.0 18'.0 1t.l06..103 161'061'07 
0()!~2 7 ", C,N 5 I Utol MG .10T "'C...IL WA l'E." 2 575.00110 lIO'50.0 332.3"30 810.0 31t0.0 85.102.125 86.1051'12 
Clll)25 (:AO.., IUM e.O.DIS!> U GI'L .... lE .. 2 .. 0.000(10 2(110.0000 1".1 .. 200 50 30 7 .. ..1021'1' 71.108/25 

I( 13 11 .~39110 3(11.16900 5.5 .. 7000 30 10 7ltl'051'21 171'0'1'28 
TOT 15 15.33300 1'0.9500 11.117200 50 10 7"1'021'14 111'08.125 

011'27 CAtlMIUM CO.I0T UG.lL WAIER 2 ItO.bOODO "0".500 31."77)0 61 I" 181'011'20 181'01.121 
k 31 10.00000 .(11000000 .0000000 ID 10 181'0".1 II 811'10.126 

101 33 11.8'9110 911,.50800 9.925100 67 10 181'01/20 811'10.126 
o 1I[)30 UIROr-IU,", CR .01 SS U(,I'L WAl'ER 2 85.00000 45,0.0000 21.21300 100 10 16.102.1'10 161'031'25 

I( 13 53.81t61)0 n '2.3100 13.66800 100 50 1"1'021'1" 111'081'25 
1 [JT Ib 58.00000 317.1"00 17.80900 100 bO 7"1'021'1" 771'081'25 

o IID31t lHfWI>'IU.., Cf( .101 UG..IL WAllER 2 50.0001)0 .(1000000 .0000000 bO 50 181'011'2 I 831' I 01' lit 
It 31 50.0001)0 .(1000000 .0000000 50 50 18/011'20 81/101'26 

lCJT 33 50.0001)0 .(1000000 .0000000 50 50 181'01/20 811'101'26 
o iii;" 0 C:CJPPlR e.U .01 SS UG.Il WA liE I< 3 116.671)0 "~13.3500 20.81100 1"0 100 1"1'07/12 111'081'25 

I( 11 91.0b91)0 1~17.0600 12.121)0 100 50 7"1'021'14 11/01t1'28 
It11 20 100.001)0 2;~1 .0500 1".86800 1"0 50 1"1'021'1 It 111'081'25 

0110" 2 I:OPPlR CU.I0l UGI'L " .. liE FI " 61.50011)0 5!.8.3300 23.62900 100 50 19.1011'21 831' I Ol'lIt 
I( 35 6 ... 28611)0 5;!5.2100 22.91800 100 50 If!1'011'20 811'101'26 

IVI 39 6 ... 6151~0 511' .9800 22.69300 100 50 161'011'20 811'101'26 
o liD .. 5 lfUjN fL.I0l U61'L WAlrE .. 39 516._111)0 6.~2 e2 .00 2"9.56)0 1200 260 1f!'011'20 811'101'26 
01'0_6 I '''IN fL.O ISS UG/L WA lrE fl 18 509.5011)0 8.~290 .00 290.3300 1280 210 1".I0b/21 11.1081'25 

II( 2 100.001DO .CIOOOOOO .OOOQOOO 100 100 7"1'021'1" 151'111'01 
1 VI 20 '68.5500 91130_ .00 302.1130 1280 100 1"1'021'1" 111'081'25 

o I'CHI L[~D PD.O I SS U6/L WA11Efl 18 201.83100 6.~ __ .000 80.21530 380 65, 1"1'051'21 111'08.125 
It 2 125.0011)0 U250.00 106.0700 200 50' 1"1'021'1" 15/061'03 

IVI 20 19" .1511)0 6!H 1.100 83.16900 380 50 7".I021'11t 11/081'25 
0105 I ILEAO PB.TOI UG.lL "A lIEf< 25 382."011)0 21)561.00 1_3.3900 660 501 181'011'20 81t1'0"1'16 

It 8 50.000 100 .1)000000 .0000000 50 5(1, 8t..I021'1" 871'101'26 
1(11 33 301.82'00 31~3Itl.0o 190.6500 660 501 181'011'20 81.1 10.126 

01'05f. 114IINC,t-LSL MN U(,I'L .. A ·rE.~ 17 12.353100 3!;6.60:00 IS.f!8500 120.0 50.01 l(VO .... 20 811'01.123 
It 22 50.000'00 .1)000000 .0000000 50.0 50.(11 191'0 11'30 811'10.126 

101 39 59.1,."'00 216.2500 16.t>21D0 120.D 50.01 181'01.120 811'10.126 
o lOSt> II4ANGt.lSl:. MN.O ISS U(,I'L W A 'IE r. 8 1 .. 1.2500 2In!J5.00 169.5800 550.0 50.(11 lb.l061'0~ 111'081'25 



. .. - . - '''-' . 
roJ.u RE 11F1IL VAL DAn 8~.I09.128 PGt4: IN"Et.T J'AGt: 58 

MD-070 
32 _6 20.0 079 52 00.0 3 
ABANDONtD HIGHWAY BRIDGE PilI 51 
U,019 SOUtH ~AROL1NA CHARLESTON 
SOUIHEASI 0308n 

lYPA'A~~~I.I~I~lAM SAN lEE COOPIER MARINE 
215C60WO HQ 010!»0202003 00 "~.350 OFF 
0000 FtE T DE,.,IH 

PA~AME1E~ ... IE DI U4 R toile NUMBER MEAN, VAIR lANCE SIAN DEV MAXIMUM M1NlI14UM BlG DAlE UID DAlE 
01056 MI~NG"L SL MN.O I S5 lJ ('.IL WAlU. K b 50.00000 .0000000 .0000000 50.0 !~O.O 7fJ' Il.IO 1 16.102.126 
o 10M. M,,.NG"lSL MN .DISS UG/L "AllER lOT 13 106.1500 18909.00 137.5100 !»50.0 !~O.O 75.106.103 17.108.125 
o I06f. INI C~EL N 1.01 SS UCi.lL WAIIE.k 10 113.0000 2261.800 Itl.62100 260 110 75'06.103 11.108.125 - Ie 3 100.00010 .0000000 .0000000 100 100 15.110.101 16'02'26 

Ilil 13 156.150'0 2725.100 52.20800 260 100 7!"06.103 11.108.125 
01067 INI ctE.L NI.I0IAL UGA WAllER 28 192.500'0 9523.200 91.58700 1t_0 50 16'.0 It/II 85.110'21 

Il II 5_ .5_6010 227.2800 15.07600 100 50 18'01.120 81.110'26 
101 39' 153.59010 10182.00 103.8_)0 It_O 50 78.10 l.I20 81.110.126 

01090 ll"~ IN.0155 UG/L WAllER 3 100.00CI10 .0000000 .0000000 100 100 1';.103.125 17.10lt.l28 
It 10 100.00CI10 .0000000 .0000000 100 100 15.106.103 11.108.125 

101 13 100.00CI10 .0000000 .0000000 100 100 15.106.103 11.108.125 
0lCl92 IINC IN .10 T Uc./L "'AIIEI< 18 96.1I1C110 155_.600 39.lt2800 200 50 7t"'01.121 86.106.112 

Il 21 66.667C110 583.3ltOO 21t.15200 100 50 78.101.120 81.110.126 
Illl 39 80.257C110 1223.600 3lt.98030 200 50 78.101.120 81.110.126 

31t..06 I VI <OLl MP~ CONF IUbI:CO[)E '" AllER 2 631t .OOCIIO 163590.0 "01t.1t 700 !J20 3_8 79.108.109 19.110.101 
31c.l5 FlC (OL I MPNtCMED .I100ML ,," IER 2 291t .OOCIIO 5832.000 16.36800 llt8 2_0 79.108.109 19.110.101 
31til'6 Fl~ (OLI MFM-FCBR .I100ML "'AIER 98 51t.3lt1C110 "98.100 59.llt900 310 I 1_.102.114 81.112.121 

.I 39 53.359C110 9627.300 98.11900 1120 2 7t..l09.109 81.110.126 
It 2 3.5000Cl10 .5000000 .101lnO It 3 1(0.10 1.123 86.110.107 
L 2 90.000Cl10 1800.000 _2._2700 120 60 78.101.120 79.106.119 

101 IItI 53.858(10 5105.200 71.45100 420 I 7_.l02.11lt 87.112.121 
"lIf.70 CAL liAR[) CA "'6 t4 (j/L "'AIER • 2 zell.3C1l0 UI0700 1615.800 3960 1675 85.102.125 Btl/05.112 
7ef,07 ,H05-1 OIUHO MG/L P WAIER 9 .082ZZi!~0 .0·IOZ"50 .1012200 .300 .020 7b.l06.103 79.107.127 

K I .02000"0 '.020 .020 76/03.125 16.103-'25 
101 10 .07600(10 .C!109_933 .091113ltO .300 .020 7f..l06.10 3 19.107.127 

7)1;100 MlR(t;RY HC,.10lAL UC;/l WA IEJi 33 1.1173(10 2.12"700 1."517)0 6.!J .2 14.102.11_ 85.101.105 
It 22 .295_6(10 .Cl,290260 .1703700 .8 .2 75.110.101 87.110.126 

lOT 55 .8245"(10 I.II60!>00 1.208500 6.!J .2 14/02.11_ 87.110.126 
1"[1_ 1 "'Of SA ... PLE UPDAtED WAIER 86 867710 .. 0 ]11188' 000 6235.700 8801119 860529 8 .. .107.106 81.112.121 
82[llt8 elll l,PIH OF SMPL MllEFlS WI. 1£101 0\32 2.2120"0 _.328000 2.0110400 11.00 .30 7".10 It/If} 81.112.121 



,T llfllT f?l TR Jl VAL oA 1l 89.109.128 PG"=INVEt<T "AC.l: MJ 
Mo-J6!i. 

32 45 ~IO.O 079 54 00.0 3 
CH TN HA,RDOR AT FT JOHNSON 
45019 SOUTH CAROLINA CHARLESTON 
SOUTHEA,ST 03081' 

'T V "'1.1 Ato1(;"T.I S Tf.ll AM SANTEE COOPER 
2 I SC60"'0 HQ 03050202017 000;' .... 0 OFF 
0000 FE.ET DEPTH 

PAf?AMLTlR MIEDI U4 RMI( NUMBER MEA~I VARIANCE STAN DEV MAXIMUM MINH4UM BEG DATE END DATE 
o OCIO 2 H!.AMJLOC :I: FROM ftT (JANI( IfATER 303 .. 8 ...... 010 70.19700 8 • .178400 50.0 •• 0 74.103.107 81.112.121 
OOClI.O .. A 11 R TU4P CENT IfATIER 820 19.498C110 "9.50000 7.035600 31.0 2." 14.104.123 81.112.121 
OOCI •• .. A HI. TEMP F AHN WATIER S 820 67.093C110 160.2900 12.6601J0 81.8 :36.3 1 .. .10 .. .123 81.112.12. 
00CI20 A H. UMP ClNT IfATER 208 19.817010 ,.4.55200 6.67_7JO 31.5 4.0 80.101.115 81.1.2.121 
00CI2 I AIr. TEMP f AttN W A TIE fl 2 24.500010 ".500000 2.121300 26.0 ;l3.0 81.103.131 81.105.128 
OOC,,.I nATI1U. WMO COOL ,. 501 If A TIER 209 .66986C110 .7991 .. 00 .8939400 2 0 60.101.1.5 81.1l2.121 
00CI61 T 1(.[ ST AGE. CODE. W AlEIl 54 .1.100.0Cl10 29524000 5433.600 '2000 ;lOOO 81.103.131 81.112.121 
00(175 TlJHi HlGt. f'PM SIDe! If A lE .. I 9.0000Cl10 9.0 9.0 7 .. .103.101 14.103.101 
00Cll16 T UJ,[) TRb I OMHc HACH F TU WAU:R 134 6.8686010 38.15000 6.1766)0 60.0 • 5 1,..105.129 81.1 12.12 • 
00CI80 <-OLeR PT-CO U .. 1 T5 If A TE R ... 22.1431]10 33.51100 5.789"00 30 10 14.103.101 16.103.125 
OO~IOO lie "'(;.IL "A TER 829 7.2699010 3.515200 1.890800 12.0 3.0 7".10".123 81.112.121 
OO~IO 1 00 SATUI~ r'ERUNT v A TE Ft S 819 75.872010 15 ... 1300 12 .... 500 •• 1.3 ,25.2 7 .. .104.123 81.1.2.121 
OO~IO l< DL It DA Y .'(,.IL WATEIl 1 1.9000Cl10 1.9 1.9 75.10 .. .108 75.104.108 
00:110 bUt· 5 DAY MG.lL WATE" 131 1.7287010 .9113bOO .95 .. 6500 6.4 .5 1"'04.123 87.112.121 

IC 2 .55000Cl10 .4050000 .636 .. 000 1.0 • I 83'01.124 8 .. .108.123 
L I 7.1500ClO 1.2 7.2 76'01.122 16.101.122 

TOT litO 1.7506(10 1.12&600 •• 060900 1.2 • I 7 .. '0 .. .123 81.112.121 
00312 (s[ll; 6 DAY M(,./L WATER 1 2.9000(10 2.9 2.9 1".103.101 1 .. .103.101 
() 0~12 2 flO[: 10 DAY ... Ci.lL VATER 1 1."OOOCIIO 1 •• I." 76'11.124 78.111.124 
00~139 (.liD t'UD DRY VGT M(..IKG VATER 1 96000.Cl10 96000 9,6000 75.112'05 15.112.105 
00:140 COl; HI Ll: VEL f.lC..IL ~ATER 5 262.60Cl10 '2519.00 206.2000 600 95 74'09.119 76.103.125 
00·.00 fit- !,U If AlE I< 140 1.79601]10 .1213bOO .3483500 8.70 16.60 1".10".123 81.112'21 
00 •• 02 S,f.'lC If Ie CONDUCT UMtt(;S,.1 ('M WI. TER 795 32891.Cl10 8UlIOOO 9386.7:»0 50000 3400 7"'0".103 81'12.121 
00·.03 J ... LAB SU WA TEft lit, 1.68601]10 .1129800 .3361300 8.1 5.4 74'03.101 81.112'21 
00· •• 0 T Alll ('ACDJ MCi .IL "A TER Ilt3 19.578C110 .. 0 ... 1100 20.10"00 .50 8 1"'03.101 81.112.121 
00·,80 !i,ALlt-lTY PPTH "A TE f? eOI 23.9601]10 .. 0.13100 6.3.15 .. 00 39.5 7.5 7"1'09.119 81.112.121 
00!,51 (lIIL-GR!.f MUO F RGf. H("I1t G WATEI< I 120.001]10 120.000 120.000 15' 12.105 75.112.105 
OOCIIO ~1~3 .. t-H"- N TOTAL '-'C..IL "A TER 10' .26057(10 .1391300 .3730000 2.100 .050 1~I'0".I08 81.111.12" 

Il 16 .0 .. 750(10 .0003 .. 00 .0 1843~0 .100 .020 1".111.125 81.112.121 
TOT 120 .2.12161]10 .1257600 .35"6200 2.100 .020 141' 11.125 81.112'21 

00C,I2 lJIN-IVNZlo NH3-N MCi.lL V ATE" • 99 .00674"~8 .0000953 .0091662 .082 .00008 76'03.125 81.112.121 
00e\19 U .. -IVNZIJ NH3-NHJ ~G.lL "A IE R • 99 .00819115 .0001410 .0118750 .099 .00009 7t.I'03.125 81.112.121 
00e,25 TVT IlJlL N MG.lL WATER .... .61201.)0 .2836300 .5325700 4." 00 •• 00 7f.I'0I.l21 81.112.121 

K 6 .08500Cl10 .0010300 .0320940 .120 .0.0 14'11.125 84.112'0" 
T['T 120 .64266C10 .2858800 .53 .. 6800 .... 00 .040 14.111.125 111.112.121 

o oe,30 ~1[,2 "t-03 N-IOTAL "'(..IL IfATER 130 .lb069C10 .3,385,,00 .58184)0 6.65 .02 7".103.101 81.112.121 
I( 2 .02000ClO .0'000000 .0000000 .02 .02 8,1'11.119 85.101.102 

UJT 132 .1 .. 87ICI0 .3336200 .57760)0 6.65 .02 74.103.101 81.112.121 
004~60 Ur.THI.POIt PU4 MGA "A T[" 9 .18667.,0 .0037151 .061 .... 20 .2. .09 7".103.101 75.104.108 



1 O~EI ~E1R Il VAL DAn 81UO~/c8 PG .. ,: INV EM IPAGl: 60 
MD-I6!) 

32 ~5 JO.O 019 5_ 00.0 3 
CH 1 N H'IRBOR AT f 1 JOHNSON 
_5019 SOlJITH (AROL INA CHARLESTON 
SOUTHE'l5T 0308i' 

"P'JA~ti~T/STR[AM SANTEE COOP'ER 
215C60"0 HQ 03050202011 0003.HO OFF 
0000 FI:El D'[PTH 

PARAML llR tiE I) 1\,1'" Rtlk NUMBER t4EAt. VARUNCE STAN DEV MAXIMUM MINIMUM BtG DAlE If.lD DAlE 
ONI,6!) Pt10S-TOl M(i/L P WATEk 19 .IOV2UI0 .0265850 .1630500 1._90 .030 16.1'01/23 81.1'09/29 

K 31 .05109CIO .111020613 .0~1)~020 .300 .020 1_.1'11/21) 81/12/21 
TOT 120 .OV515(18 .02010~0 .1.,38930 I." 90 .020 14.1'1l/2f, 81/12/21 

001l,80 1 ORG C C "'G/L WATER Ui 4.8129110 3.516900 1.891300 9.8 1.8 1_.1'11.1'25 81/10/26 
K 2 5.00001'0 .111000000 .0000000 5.0 5.0 18.1'01.1'20 18/IU2_ 

101 ~1 4.1783'10 3.422000 1.1~99~0 P .8 1.8 1_.I'11/2b 81/10/26 
ClO'!iIOO 1 III JiAICD ('AC03 t1(i .I'L WA U:R 5 3~02.01'0 ~G'7020.0 705.0000 '100 2500 18.1'03/09 87.1'05.1'28 
OC'Ii'IO (ALCIUM (ACOJ MGA WATER K I .0500P(lO .05 .05 83.1'0 V.I'O 8 83/09/08 
00'!i'16 CALCIUM CA-TOT MG.IL WAIER 2 255.00110 ~fI,O.OOOO 21.21300 210.0 2_0.0 8f..l'02/01 86/05/12 
ClO'!i125 M('NS IlJM Me. .DJ SS ~GA WAIER V 37~ .b6no 21619.00 147.2400 601.0 218.0 7t:'03'12 16'03/25 
OO'!i'21 MC.NS IUM M(i.TuT MG/L WA1ER 2 110.00110 8010.0000 28.28400 830.0 190.0 8f.'02.1'OI 86/0b/12 
Cl ICIOO AFiSEUC A~.DlSS UG/L WAIER K I 5.0000110 5 b 1".1'1 U21) 1~/IU25 
01(125 CADMIUM CO.DIS!> UGA WA1ER I 30.000(10 30 30 11'08.1'25 11/08'25 

t: 13 16.9231'0 62'3.0800 24.96200 100 10 14.1'03/01 11'0'111'25 
TOl 14 17.8571)0 51n .3600 2~.23630 100 10 1~.I'03.1'Ol 11/08/25 

0lCll27 CADMIUM CO.TOl U(dL WA1ER 2 26.000110 12'8.0000 11.31400 3. 18 78.10 U20 18/011'13 
K 32 10.(001)0 .ClIOOOOOO .0000000 10 10 18.1'0 ... .103 81/10/26 

lOT 3., 10 .V41 1)0 1II1.~1100 ~ .29VOOO 3' 10 18/01/20 81'10'26 
o Jel28 (0 MliD DRY WGT M,,'kG-CO WAIER k I .9000000 .90 .90 15'12'05 7b/12/05 
(11)29 {HRO .. IU .. SLDMG,I'l(G DRY WGI WATER I 24.50000 2".50 24.50 15/12/0b 15/12/05 
OUI30 CHROt-IUM (R .Dl SS UG/L WA1ER I 80.0001'0 80 80 1~.I03'25 76'03.1'25 

K J3 53.8_61)0 n'2.3100 13.116800 100 50 14'03'07 71/08/25 
lIlT 14 51).71_00 22'6.3800 15.04600 100 50 7~'03/01 77.1'08.1'25 

o H)34 CliR() ... IUM CR .101 U(,'L .. A1ER Ie 3" 5(;.0001'0 .CIOOOOOO .0000000 50 50 18.10 U20 81/10.1'26 
o lC140 ((jPPllC CU.DISS U(i'L WAlEN 4 494.251)0 41118190.0 705.8200 15!»0 100 1,,/03'01 75'0"/08 

It 15 100.001)0 .ClIOOOOOO .0000000 I bO 100 1~~07/2" 77'08'25 
l()l .19 183.001)0 11.0300.0 332.1200 1550 100 1,.'03/01 11'08'25 

OUI~2 C()PPIR CU.TOl UG.I'L WA1ER 3 56.6(71)0 3:l1.33C>00 5.173700 60 !»O 81.110/27 113.1'10'1" 
K 37 66.2161'0 5C!1,3.0100 23.72900 100 50 16'01/20.81/10/26 

T()T 40 65.5001'0 52~7.9500 22.97700 100 50 18/01'20 81/10/26 
OUI_3 (VPPI f( SLDMG/I((' DRY wGJ WAlE .. Ie 1 8.2000C'0 8.20 8.20 15'12/05 15/12'05 
o JCI45 IR(l" f[ .1 Ul U('/L "A IE'" _0 "27.0000 5:i!~006 .00 228.0500 1500 150 18'01/20 87'10'26 
01(1"6 Ir.CN f L .01 SS lIGA .. AIEN 19 "92.1)3C'0 3!i,9630.0 599.6900 2900 160 74.1'03/01 71/08/25 
01<1"9 LEAO PI3 .DISS U(dL "AlEN 15 160.001'0 ~CIOO.OOO 63.24630 290 80 1~.I'07/2~ 17/08'25 

k 4 87.5001)0 SC!I,2f1.000 15.00000 200 50 14/03/01 75/04'08 
TUl 19 1~~.7'00 "'11170.&00 70.50"00 290 flO 1"'03'01 11/08/25 

OHI51 LlAD PU.1OT U(;.IL WA IE ... 26 298.08C10 12'552.00 112.0"00 "91) IlO 76/01/20 84/0"/16 
K 8 50.0001)0 .(1000000 .0000000 50 50 66.1'02/1 ... 87/10/26 

TVT 3. 239~711'0 2C19111.00 I,. .... 6300 .. 90 50 16/01/2~ 81/10,26 



TO"[1 JltlRllVAl DA 1£ 8i1.1 O~.I <: 8 PGM=INVE.t.T J'AG[ : 61 
"'0-165 

32 .. 5 30.0 079 ~ .. 00.0 3 
CHTN HARBOA AT fT .JOHNSON 
.. 5019 SOUTH CAROliNA CHARLESTON 
SOUTHEAST 0308H 

'T' U,/ AMlJ"l .IS T'-"L AM SANTEE COOPIEA 
215C60WD HD 03050202017 00 0 ~I.I 40 Off 
0000 fER:T DEPTH 

f'A"AME1LR "'IE () Ill .. AMK NUMBER MEANI VAAUM:E STAN DEV MAXl MUM M INII4UM BEG DAlE E ... D DAlE 
() 1ll'52 ltAO 5LDMG/KG Dr.y "<'1 .. A TIER I 3 ... 20000 3".20 3·~.20 7 f., I 21'05 75.112/05 
CICl53 ... N ,",UO DRY WCol M<'/KC;-MN .. AliEN 1 612.00CO 612.00 61'l.00 751' 12/05 75/12/05 
() U)55 MANG"[~E MN UG/L WAllER 13 86.15"C'0 3459.000 58.81300 260.0 1)0.0 7"/01/20 85/C7.105 

K 27 50.000CO .0000000 .0000000 5) .0 1:'0.0 78'0 .. /03 87/10/26 
TOT .. 0 61.75000 1358."00 36.85700 260.0 1:'0.0 7t!1'01/20 87/10/26 

01(156 MANC>t;E.SL MN.DIS5 UG/L WAlE" 3 .... 6.67C,0 "26030.0 652.7100 1200.0 1:'0.0 7~/O"/08,76.103/25 
K 9 50.0000'0 .0000000 .0000000 50.0 1:'0.0 75/03/12 771'081'25 

101 12 1 .. 9.17C1,O 109650.0 331.1300 1200.0 150.0 751'03/12 77'/08/25 
OlCI65 .. lOll NI.DISS UG,/l IIIAlEN 10 128.00(10 862.2200 29.36 .. 00 180 100 75'03,/12 .77,/08'25 

It 2 100.00Cl10 .0000000 .0000000 100 100 751'07/29 75'/10,/20 
101 12 123.330,0 82 ... 2500 28.71000 180 100 7f./03/12 77,/08,/25 

Cll(167 "ICIt'LL NI.TOTAL UC"IL WA1ER 27 157."ICl'O 6266.100 79.15900 3fiO 50 7e1'0 .. /03 85,/10,/21 
It "13 5~!,692C110 352.5700 18.177)0 100 50 781'01,/20 81,/10/26 

lOT .. 0 125.00Cl10 6523.100 80.766)0 360 50 78'01,/20 87,/10/26 
01(168 NICUl SEDMG/kG DRY WGT WA1Ef< I 9.8000Cl10 9.80 '1'.80 75'12/05 75/12'/05 
01(190 ZII';C Zt..D I 5S U(dL IIIAtE" 2 225.00Cl'O 31250.00 176.7800 350 100 75'0 .. ,/08 76'/03/25 

II.. 11 100.00CIO .0000000 .0000000 100 100 74,/11,/25 77,/08,/25 
101 13 119.23CIO .. 807.700 69. 33803 350 100 741'11,/25 11,/08,/25 

01('92 ZINC IN .TOT UG,/L WATER 17 10 ... 71ClI0 "101.000 64.0390 260 I 791'01,/18 86,/06,/12 
It 23 65.217CIO 553.3600 23.52":»0 100 50 78/01,/20 87'/10,/26 

lOT .. 0 82.025C110 2386.600 .. 8.85300 260 I 781'01,/20 87,/10,/26 
011)93 IINC SEOMG/t((' DRY "CoT WATUI 1 72.500Cl10 72.50 72.50 751'12,/05 75,/12,/05 
3U,I6 fEC COLI MfM-f('BR /100ML WAtER 103 91.223(10 108"8.00 10" .1500 6"0 2 74,/03,/07 81'/12,/21 

.J 37 100.97(10 2378 ... 00 1!»4.2200 650 4 1~~IO/26 87,/09/29 
Ie. 1 ".0000"0 .. 4 &61'10'/07 861'10,/07 
L 2 360.00"0 115200.0 339.4100 600 120 82~02'/26 86.108'/15 

101 1 .. 3 96.895(10 15696.00 12!».2900 650 2 74,/03,/07 87,/12,/ I 
39;'01 fl'.P'LDl SEDUG/k(, DJ.iY WGI .. A lE f.I Ie. I .10000(10 .10 .10 7~~12'/05 75/12/0~ 
39;'06 (JI.P • liD 1 MUD DAY UC'/ItG WA1ER It I .10000"0 .10 .10 151'12/05 1~'/12/05 
39;" 1 fl'.P· [DO 5LDU<.,/kC, D~Y "Gl WAlE .. Ie. 1 .IOOOOCIO .10 .10 75~12'/05 75/12/05 
~9;" «- [I.P • IJDD MUD DR~ UG./kG .. A1ER Ie. 1 .10000(10 .10 .10 15,/12,/05 15,/12/05 
3~;'21 ." .P • tilE. SLDUG,/ItC, Dr. Y W61 "'AlE'" I .66000(10 .6b .bb 751'12,/05 75,/12.105 
39;533 'tLDIi IN SEDUG/KG Dr.y "<iT WAlE .. It 1 .IQOOOc)O .10 .10 151'12,/05 15,/12,/05 
39;"3 C:,IJH C -MUli II NDANE. LA YlJCo'/KG WAteR K I .10000(10 .10 .10 75/12/05 75,/12/0!» 
39363 DOL' MUD UC",IKG III AlE,. I 3.6700(10 3.61 3.67 741'03,/19 74/03,/19 
3~;~b8 OCl MUD U(,;'I\.G W A Tf. J.. I 1.720000 1.72 1.72 74~03/19 74,/03/19 
39;573 ()I)1 MUD U(,,/KG "A TEf; I 2.6200c)0 2.62 2.62 74/03,/19 74,/03/19 
39;'83 IHE.Ll RIN SE. DUG ,/k Co DI,Y"('l iii AlE r. I 2."5001)0 2."5 2.45 74/03/19 74,/03,/19 

I( I .1000000 .10 .10 1~'/12/0b 75/12~0!» 



101.[ T ~Io lR If VAL 010 1£ 891'09'28 PG~=JNVE"T I~AG£: 62 
t4D-16f, 

32 45 ~O.O 079 54 00.0 3 
CHIt< H',RDOR 101 f 1 JOHNSON 
45019 SOU1H CAROLINA CHARLEstON 
SOU1HE',51 030814 

1 YFAI' AMfI"'lI'Sl~l AM SAN lEE COOPE.R 
215C60',Q 
0000 FE:El DEP1H 

HQ 03050202017 000:3. HO OfF 

PA~AMt.llR NED IU", AMI( NUMBER t4EUI VARIANCE SUN DEV MAXIMUM MINIMUM BU. DAll:. E.ND DAlE 
393183 Dlt.LLRlh StOU~I'K~ O~Y WGl WAIER 101 2 .2750G10 2.761300 1.661700 2.45 .10 741'031'19 75'121'05 
39393 lNDRIN Sl DU~I'I(C. DRY IIIGT '- AlE R It I 10000CII0 .10 .10 7f11'121'05 751'121'05 
393199 llHIDN MUD UCO/KG WAllER K I .OOOOCIO 1.00 1.00 71.1'121'05 75'121'05 
39 .. 03 10XA~H[~ 5[DU~I'KG DRY IIGI WAIER It I 100001:10 .10 .10 7!l1'121'05 751'121'05 
3~"13 HlP1CHLR SEDUC,I'KG DJcY WGI .. ATEIC It I 10000CI0 .10 .10 7~1'121'05 751'121'05 
3~423 HI"HlfU.J' SlDUGI'ICG DRY IiIGT WAlER I( I 100001:10 .10 .10 7f.1' I 21'0 5 751'121'05 
39!i,31 MALA lHN MUD UCi.lKG WA1ER Ie I .0000(10 1.00 1.00 151'121'05 751'121'05 
3~fl,4 I PARA1HN MUD UCO.lICG .. 101[:'" I( I .0000(10 1.00 1.00 7~1'121'05 751'12.105 
39!ii71 DlAllNON . MUD U(dICG .. UER It I, .OOOOCIO 1.00 1.00 75'121'05 751'12.105 
3~!i,8 I 6UlHION MUD DRY U~I'KG WAlER It I .OOOOCIO 1.00 1.00 151'12.105 751'12.105 
391'83 L IND"N[ MUD DRY U61'K6 WAlER It I 10000(10 .10 .10 7 !II' I 21'0 5 75.112'05 
3~nr87 lr.J 1fHON MUD U(>I'K6 WAlER Ie I, .OOOOCIO 1.00 1.00 It.l 12.105 75.112.105 
.. tof,70 UL .. loRD (,10 MG M('.IL " ATER S 213972.3C10 21736.00 169.5200 4092 3853 85.1021'01 861'05.112 
70~120 MLI SlURE UJN T[NI PlRCENT WA1ER I 80.000e10 80 80 751' 12.105 751'121'05 
70JI22 "lSIt~ 101 VOL PERU .. N 1 WAlER I 15.000e10 15.0 15.0 It'121'05 751' IU'05 
70fi07 "HO~-l ORlHO MG.lL P IOAlER 61 .06666 '1'0 .0058667 .07651no .220 .020 1!J1'07.129 191'01.127 
71S'00 M[RCURY HCO.lUTAl UG.lL WAlER 38,1.1040C10 1.130700 1.3b3000 7.3 .2 14.1031'07 85.1101'21 

K 19' .26316C10 .G'257900 .1605900 .8 .2 75.1071'29 871'10.126 
TOl 57 .82368C10 1.377700 1.173800 7.3 .2 1"1'03.107 871'10.126 

74ClI.I WelF SAMPLE UJ'DA1ED WAlER 195 868130 .. 0 36408000 6033.900 8BOrtU 860529 8,,1'081'06 811' 12.121 
801153 SED JI'ENl ORCO-C PE~(.(Nl WAIER I ·2.~000CI0 2."0 2. lit 0 75.1121'05 75.1121'05 
82(148 BOl tlllH Of SMPL M[ lERS "'AIER 823, ".6023(10 11.56400 3._00600 14.00 .30 741'041'23 81.1121'21 



TO,,[1 Fit: 'fR II VAL DATt 89.1CSI cB PG",=INVEt.T PAGl: 3 
t40-0_e 

32 _5 5'0.0 079 53 10.0 3 
S CHAN ,CHIN tiBR AT BELL 8UOY 28 
_5019 SOU11H CAROLINA CHARLESTON 
SOU1HE ASl 030802 

TYFA.lA ... lllllil.ll STU"Y..ISUL IDS/CI {J SANTEE -'COOPH~ RIVER BASIN 
21SC60WO 03050202 
0000 FEEl DEP1H 

PAflAMETCR MIEIJ I U4 RMK NUMBER MtAN' VlIHANCE S1AN DEV MAXIMUM MINHIUM BUi 010.11:. END DATE 
OC002 HSAMJ.·LOC 2; FROM 1<1 BANK '" AIlE Ji 292 f'»0 .69900 95,. _7100 9.171200 99.0 5.0 1 .. ..103..101 81.112.121 
00010 WA 1l" TEMP tENT WA1UoI 192 19.79900 _8 .• 15100 6.939500 33.0 1.0 7 .. ..105..129 81..112..121 
OCOII .. A 11: ~ UMP f AHN iliA 11::R S 192 67.63600 1515.9700 12."8900 91._ ~I_ .6 7'1..105..129 87..112.121 
ClO020 AU. lLHP CENT W AliEf. 189 19.25700 53.26000 7.298000 34.5 6.0 80.10 UI5 87..112.121 
ClOOl2 I AIr< lU4P f AHN WA llER Z 26.00000 18.00000 ,. .2_2600 29.0 '~3. 0 81.103.131 81.105.119 
ClOO,. I IIIr A It-l[R "'foIO COOt: "501 ~A1U' 189 .7619100 .8100300 .9000200 2 0 80.10 U15 81.112.121 
OC067 1 HI:. SlAl.[ COOl iliA llER 53 269".300 89 '0150.0 9_3._800 '300 .!OOO 81.103.13 I 81.112.121 
000176 lUf.1:I lRIlIDH1~ "AtH FlU "'A IIER 132 6. 87!'>700 37.68800 6.139000 ,It .0 I." 7,..103.101 81.1 12.121 
ClOOl77 lRA"SP Sl (CHI I NCI1E 5 WA11E(oI 23 25.16300 f,81.6_00 24.11700 63 .5 77..108.125 8 f,/0 6.12 " 
00Cll7e lRAfo.SP SEC.CHI MtlERS WAllER 35 1.035100 .1 '551f'»00 .3938900 2.00 .30 79.103..112 87.10,..113 

J 1 1.30000'0 1.30 1i.30 8£'.109..128 82.109.128 
M " 1.200000 .1800000 ."2"2700 1.70 .80 83.106.113 8t>.I09.111 

TOl "0 1.0582010 .1531500 .39Il"00 2.00 .30 79.103.112 81.10_.113 
OtCll80 c.OLeR PI-CO UNITS iliA IIER 11 22."8200 7".00600 8.602700 30 5 7,..103..101 81.112.130 
00300 ()(J HC,.IL lilA l'E fI 801 1.27720,0 3.636Z00 1.906900 1" .6 2." 7".105.129 81.112.121 
OO~IO I ()O SAlUR PER CLNI "'AlER $ 791 76.5261l10 168.2400 12.97100 13". I 31.6 7,..105.129 81.112.121 
00~'06 flUl, ,. DAY HCi.lL .. UEf.I 1 2."0001l10 2 ., 2 .... 7~·.I0".I08 75.1041'08 
00~1l () 1I0t. 5 DAY HG.lL kUER 133 1.80151l10 .8525300 .923l300 5.0 .6 74.103.101 81.112.121 

I' 3 1.0000010 .0000000 .0000000 1.0 1.0 76'03.125 8 .. .106.125 
101 136 1.7838010 .8" If'>>500 .9206200 5.0 .6 7".103.10.7 81.112.1Z1 

00:122 BOr 10 DAY HG.ll '" A IE fI 1 1.6000(10 1.6 1.6 78.111.12,. 18.11 1.12 It 
OC:53 .. lIO(: 19 DAY HCdl "'A IER 1 287.00ClIO 287.0 287.0 81.103.13 I 81.103.131 
(10;535 COt lOWLt: VtL HG.lL .. A lER 1 It" .000(10 It" .0 ..... 0 8t.lOl.102 8~.I01.l02 
00:539 (lJD foW DRY IiIGl MC).IKG "A1E:.R lZ "6550.CIO 135010+06 367lt2.00 135000 7600 n,'02.125 86.112.10lt 
003"0 tVt· HI LEVEL to!C,.IL lilA U:.I< 6 2"5.50(110 3605".00 189.8800 5110 100 7,..109.119 85.112.116 
004,00 P.' 5U III A IEfi 16" 1.7850(10 .190"200 ."363800 10.00 5.60 71t.l05.12S 81.112.121 
00 4,02 S,t: lC IF IC CONDUCI UMHOS/CH .. A1ER 711 3222l.'IO 13185£+05 11712.1)0 215000 0 77.10lt.l28 87.112.121 
004,0 J Pt< lAI! SU IIIAIER I,. I 7.6865(10 .097 ... 610 .3121900 8.1 5.7 74.103.101 81.112.121 
004,10 I ALI' CAC.03 t-IG/L WAIER 1"0 81.9 ... _ClO 31' .91;00 17.7_800 130 40 74.103.107 81.112.121 
OC 4,80 !;All",I1Y PPTH .. A lEI< 725 23."32(10 It 2' • 75800 6.539000 '0.0 .5 7".109.119 81.112.121 
00!~30 I'll 5 It,lIt 101 Nr-Ll tt.CdL W A liE" 86 15.35900 Je,3.lIIt00 13.55900 63 2 7f'.I04.12" 81.112.121 
OC!~57 llll-GRSE MUD fliGR toIG.l1C G III A1E~ 12 371.67(10 11'5050.0 "18.3900 1600.000 60.000 75.1'02.125 81.112.121 
COI~OO l'llTAL N N .:G.lL .. A llEFI 1 4.700000 It.70 ".70 81.109.129 81.109.129 
OOlt 1 0 •• H3+',H4- N 101Al H C,.Il WA1EI< 101 .26138110 .Cl1806390 .2839700 2.000 .050 7f,/0 It/O 8 87.111.12 ... 

K 15 .04_00CIO .CIOO 154 Z .012"ZI0 .050 .020 74.111..125 81.112.121 
TlJl 116 .Z33271)0 .(I7~£>070 .27"7900 2.000 .020 7".111.125 87.112.12 I 

001~ 12 U"-ICNll! NH3-N to!C,.Il WA liEf< S 90 .006"" :i3 .ClOOOb25 .0079102 .Oltl .0003 7fJ.l03.125 81.112.121 
Cl O.~ 19 UN- Il.Nl [.0 NH3-NH~ ",G.ll ",.lIE .. S 90 .00783.20 .(IOO092b .0096180 .0 .. 9 .0003 7t,.I0 3.125 81.112.121 
00.t25 11Ul •. JLl N '" C,.IL 1/ A u:r; III .6979211)0 .~1002700 .5"79700 3.ltOO .100 7~.I01.l21 81.112.121 

-, .... 



TO"[ T RE lR n VAL DATE "!JI'09,ne PG"'=INV£"'T I!JACOE: 611 
MD-Ollel 

~2 115 ~O.O 079 5~ 10.0 3 
S CHAN CH1N HBR AT BELL SUDY 28 
115019 SOUTH CAROLINA CHARLESTON 
SOUTHE',ST 030802 

TYFA'A~tiNT'l$lU~YI'50LID5'~IO SANTEE-COOPER RIYER BASIN 
21SC60~IQ 030~0202 
0000 FEET DEPTH 

PARAM[ TER MEDIU. R~1t NUMBER MEUI YlRIANCE STAN DEY MAXIMUM M INIII4U .. BU; DATE END DATE 
OOf.Zta TOI t: .ILL N MC,.lL VA llER It 5 • II_OOCIIO .0029800 .05_5900 .200 .050 7"'.1'25 85'02'0 • 
00('2ta lOT t: .Il:L N fI,CJ'L VA1IE~ TVT 116 .67275018 .3015000 .61190900 3 •• 00 .050 7"'.1'25 87'12.121 
00(,26 Or.CJAt.. N MUD D V, t-IG.lltCJ-N "A llER 9 371.86C11 185000.0 _30.1100 1190.00 ' •• 50 7fJ'02'25 8 .. .101.130 
00t27 ICJEllJL N lOT MU () to\CJ.lItG WATIER ~ 732.00010 988.2.00 31" .31100 1000.000 386.000 86'02.114 87'IU'ZI 
00('30 N021.1,;03 N-TOlAL MCJ'L VA'IER 126 .10389C110 .0168680 .1298800 1.38 .02 7"'03'07 87'12'U 

I( 3 .02000Cl10 .0000000 .0000000 .02 .02 76'10;,26 85'01.102 
TOT 129 •• 019 .. ClI0 .01663 .. 0 .1289700 1.38 .02 1"'03'07 87.1.21'21 

00C'J'60 OJclH(PO .. PO .. .~G'L "ATIE~ II .18909C110 .00 " .... 91 .0667020 .33 •• 2 111'03'07 75'0·,,'08 
00tl,65 PhOS-TOT M(,'L P "ATER 90 .09566e,o .0027956 .0528130 .360 .030 75'06'05 87.109'29 

It 211 .05958~10 .0026390 .0513710 .300 .030 1"'11'25 8'11'12'21 
TDT II" .08807C110 .0029573 .05_3810 .360 .030 7"'11.125 87.11U'21 

00t.68 PHOS MUD DRY "'61 "c:o.lKCi-P '" A liE Ii 10 553.29C110 2137"0.0 .. 62.3200 IUo.O 3.8 77'02'22 87'.21'21 
It I 2.5000Cl10 

210950.0 
2.5 2.5 83'01.12 .. 83'0"24 

lOT II 503.22C110 "68.9900 nOD .0 2.5 77'02.122 87'121'2 I 
CI etHc lORe. c. ( MG.lL "A TIER 95 ... 7850ClI0 7.73 .. VOO 2.781200 16.5 1.5 1"'11'25 81'121'21 
CO~OO lVl HARD CAC03 MCo.lL iiI. l1ER .. 3"95.0010 .. 11770.0 t. .. 7.1200 .000' ,2580 79,01.130 87.105.128 
009'16 CAL(. IUM CA-TOT M(,.lL "A1EIC 2 250.00Cl10 200.0000 I" ·14200 260.0 2'''0.0 85'02'01 86'05'12 
00~25 MCoNSllIM M(;.D I 55 fool C,.lL "AIER 9 373.78C110 10626.00 103.0900 506.0 2 .. 11.0 7f.'03'12 76.103'25 
OCS27 Me.NSllIM MCJ.ToT ~('.lL "A1ER 2 805.00Cl10 50.00000 7.011100 810.0 800.0 8t'02'01 8('.105,12 
() U'O 0 A~SE"lC AS.DI5S UCJ.lL "AlE" k 3 "5.000010 21125.C100 119.2 .... 1t0 100 5 74'03.101 1,4.11.,25 
CUI25 CADM IUM <-O.DIS!; UG,L ""lER I 4t) .OOOCIIO "0 .. 0 77'08.125 11.108'25 

k 16 23·15OCl10 985.0000 31.385ltO 100 10 711'03.101 17'04'25 
HIT 17 2 ... 06C110 938.9700 30.6 .. 300 100 10 7"'03'07 77.1081'25 

010'27 CADfillUM CD.TOT lIGJ'l "ATE'" 2 38.500Cl10 ".500000 2.12.300 "0 37 78'04.12_ 18'(171'13 
It 31 10.000CI10 .0000000 .0000000 10 10 711'10.126 81'10'26 

TDT 33 .1.727C110 41.83000 6.915900 .. 0 10 78'0 .. .12 .. 87.110'26 
C11C1,28 C[I MlD DRY VCil iJl.CJ,IlCJ-CD "ATER I I.OOOOCIIO 1.00 1.00 78'05,03 78'05.103 

It 12 .95 .. 17C10 .0205910 •• "3"900 1.00 .50 75'02.125 87.1121'21 
TVT 13, .95769C110 .0190360 .1379700 1.00 .50 15'02.125 81'12.121 

o ICI1Z9 (ltfcD"IUt4 SE.DMG.lKG DRY "Gl "'AIER 13 15._92CI0 10 ... 9200 10.24300 311.00 ... 80 7~'02.125 81'12.121 
01(130 UIJW.'lUM CR.D I 55 UCdL "'ATER 2 133.50ClO 139"5.00 118.0900 217 50 7"'03.101 76'03'25 

It. 15 56.(,67(10 309.5300 17.59300 100 50 1"'0"'23 71'08.125 
lOT 17 65.706(10 11'93.500 42.35000 217 ~O 74'03'01 77'081'25 

CI 1(1311 CHRm JUM CR.l01 UG.lL "'ATER I 50.000CIO 50 50 78'0".124 78'04'211 
I( 32 50.0ooCi10 .0000000 .0000000 50 50 78'07.113 81'10.126 

T£iT 33 50.000C10 .0000000 .0000000 50 50 78'04.12" 81"10'26 
01(1140 (VPP(~ CU.DIS5 lI6.IL "'ATER 4 1180.25C110 209420.0 .. r,7.6300 1111 100 74'03'01 71.108'25 

It 17 97.059(10 ..,7.0600 12. '2700 100 50 7"'04.123 17.104.125 
lVT 21 170.05C10 5530 ... 00 235.17ltO 1111 50 74'03'01 71.108'25 



,lCJf,U ~E lR It "AL DAn ti91'0~.I~: 6 PG..,= IN"Et-.t PAGE: 6~ 
MD-OltEI 

32 ~~ !!.o.o 079 53 10.0 l 
S CHAN CH1N HB~ Al BELL BUOY 2B 
~5019 SoU1H CAROLI",A CHA,.LES10N 
SOU1HE',Sl 030802 

'lVPAI'A"'~~1'[S1U~V'SOLID5I'UIV SANtEE-'COOPER RIYER BASIN 
21 SC60"G 03050202 
0000 n.ET DEP1H 

PA~""'L1ER ~EDIlM RMK NUMBER IMEUI VARIANCE SlAN DEY MAU MUM MINUCUM Ble;. DAlE E",O DATE 
o lellt 2 U;PPI R CU.l0l t!G'L "AlE R 6 66.661(10 666.6100 25.82000 100 50 7l!,01113 86'06'12 

K 33 63.636(10 511.3700 22.6.,.00 100 50 18'01t'21t 811'101'26 
loT 39 6~.103CIO 519.5700 22.791t00 100 50 18.101t'2~ 87.110'26 

o III It 3 UJPJlLR SEN4G'I(C, O .... V IHi1 WA1UI 8 10.89,."0 20.09800 ,..,.83000 11.00 !!).OO 7f.1'02'25 871' 12..121 
K 5 7.9200ClO 7.132000 2.6706:)0 10.00 '!). 0 0 17.102.122 861'02'''' 

101 13 9.750000 1fi,.36800 It .01t5800 17.00 !~.OO 75.102'25 87'12121 
011)"~ HW", fL.101 UC;lL " AtEf.i 39 "17.~"c)0 49'1t09.00 222.2800 1100 160 111.l01t'21t 81'10'26 
() 11)1t 6 I~UN fE.OISS UGIL "An.~ 20 366.95(10 61970.00 21t8.91t00 1000 f>9 71t1'01t'23 71'081'25 

K 2 150.00110 5CJ,00.000 10.71130 200 100 7"1'03'01 751'061'05 
101 22 3,.7.23110 60,382.00 2"5.7300 1000 59 71t'03'07 71'08125 

() II'" 9 LlAD Ptl .01 5S t!G .IL WAtER 17 160.21tC10 89'68.900 9".10~00 320 2 7"'03'07 771'08'25 
K f> 80.000110 1t5,00.000 67.08200 200 50 71t'0,.'23 751'06'05 

lOT 22 1,.2.00110 88175.200 9".20800 320 2 14'03'07 77'08..125 
011'51 l.LAD PlI .10 1 UG'L· "A lEI. 25 296.00110 10'000.00 100.0000 510 120 7b'0,.'21t 8 .. ,01t,16 

K 8 50.000110 .01000000 .0000000 50 50 8~.I02'11t 87'10..126 
1 CJl 33 236.36(10 18962.00 137.7030 510 50 7""0"'2~ 871'10'26 

0"'52 l.E AD SLDHG'KC, o .... V We;.l WA1Er- 12 20.2S8CIO 213.2900 .,..60,.00 50.00 6.00 7b1'02'25 861'12'01t 
K I 5.00001l0 5.00 5.00 87'12'21 871'12..121 

TLT 13 19.085C10 213."200 lit .60900 50.00 5.00 75'02'26 87,1212i 
011)53 ... N "UD DRY WGl t-IG..IKG-M'" WA l'ER 2 118.00C10 21'38.000 52.326:)0 155.03 81.00 75'0212f> 861'0211 It 
() 11~55 .. A",C,"ESl ..,N UGI'L WAllER 10 68.000CIO 15,;'5.600 39.9,.,.00 180.0 50.0 78.1'07..113 61t/Oltl' 16 

K 29 50.00000 .111000000 .0000000 50.0 50.0 71:;1'0".1'2 It 87'10126 
111T 39 5,. .(151)0 "'l1li .3000 21.00700 180.0 50.0 7'VO It 1'2 It 87.1101'26 

() 11'56 .'ANGt.[ SE J.lN.DISS UC,I'L WA llER 3 76.66700 3~1.33600 5.7731J0 80.0 70.0 75.1'0"1'08 771'01t1'25 
K 10 50.0001l0 .(1000000 .0000000 50.0 50.0 76.1'031'12 771'08'25 

1[;1 13 56.15,.llO 14112.3100 11.92900 80.0 50.0 75'031'12 771'081'25 
011065 NI<:I'[L N J .D I 5S UC;'L "A llEW 10 126.001)0 6;0'6.6700 25.03300 170 100 76'031'12 771'081'25 

K 3 100.001)0 .(1000000 .0000000 100 100 7f>.I'1 012 0 71>1'031'25 
TOT 13 120.001l0 61110.0000 2,..lt9530 170 100 7f-l031'12 77'08125 

0110 7 .... CUL NI.I01AL UGI'L "A liE j; 28 1,.6 .~3Il0 31.60.900 60.50500 280 60 78..104..12" 851'101'Z1 
k II 50.0001)0 .(1000000 .0000000 50 50 81t'081'06 871'101'26 

101 39 119.231)0 "!ii33.600 67.33200 280 50 78'0 It '2 It 671'101'26 
(I liD 8 'UU(tL SLlJMG,K(, D~V WC.l " A 1f[ r. 8 10.563100 1411.26300 3.7766JO 16.00 5.60 751'02..125 87112121 

K f> 7.92001)0 7.,132000 2.670630 10.00 5.00 771'021'22 861'021'.,. 
101 13 9.51t62100 1.~.lt8800 3.533800 16.00 5.00 751'02125 871'12121 

o IID90 II"C IN.O I 55 UGIL WA liE,. I 280.001)0 280 280 751'0"1'08 751'0lt.l08 
K 13 100.00100 .(1000000 .0000000 100 100 7"'111'25 77..1081'25 

lLl 1,. 112.8(1)0 2Jll~.300 1t8.10700 280 100 74..1111'25 711'081'25 
o IID9., It IN<: IN.IOT UG/L "A 11~ f. 20 139.001)0 9E109.f.>OO 99.0,.300 .. 10 60 781'01t1'21t 871'071'06 



~ .. 
IORE'1 RlllR I f VAl DA TE. tiO~ 09126 PGt-I= INV[t.! J'AGE: 66 

NO-0"8 
32 ,.~ ~O.O 019 53 10.0 3 
S CHAN CH1N HBR AT BELL BUOY 2B 

·'5019 SOUfH CAROLINA CHARLES10N 
'SOUtHEASl 030802 

r YfA.f A~BI\ 1 ~l STURY~SOL IDS~(II 0 SANtEE-COOPIER RIVER BASIN 
,2IS(60WO 03050202 
0000 fEET OIEPtH 

f-AFlAMll/n M:OIUI 'UUt NUMBER MEAN Vll~UNCE STAN DEV MAXI MIIN MINlltUM BEG DAtE END DATE 
010';12 lllNC IN. I U 1 U(;.IL wnu. It 19 65.79000 S711» .1800 23.819:»0 100 50 18/10.126 81~10~26 
OIn2 ltNC ZN.1Ul UCO~L "AtI~R TOT 39 103.3300 65'~9. 100 80.92700 tel 0 SO 76.10'~2' 87.110~26 

o 10~~ 3 1 ~INC StONG.lKr. DRY ""'T WA lU~ 13 3,..'6900 37:' .8S00 19.33500 70.00 1~.1 0 7!,.I02.125 81.112.121 
31616 FTC (OLI MF M-FCBR ~ 1 OOML WAU'" 98 "2.1800 1011)1'000 3113.900 'ISOO 1 7,..103.101 81~12.121 

J 3,. 111.3000 36168.00 190.1800 830 2 71'02.122 81.110~26 
K 5 2.000000 1.1500000 1.22'800 , I 61.101.126 81~06.129 
L " "50.0000 9011)00.00 300.0000 800 200 7"08.121 19.101.121 

lOT lit I 3"8."500 71013600 26,,8.300 31500 I 7,./03.101 81~12.121 
3,.2151 Ill: t A (,HC S£OUG.lKCO DAY WGl WAtI~R K 3 2.000000 .011)00000 .0000000 2.000 2 .. 000 8f1.102.11" 81.11U21 
3lt3!5" tI~DS"'LSF SlDUG.lK'" DRY WGT WA TI~R K I 2.000000 2.000 2 .. 000 81.112.121 81.112nl 
343!59 81.NDOSUL Sf DUG.IK CO DRY WGT WATI:R It I 2.000000 2.000 2 .. 000 87/12.121 81.112.121 
3,. 31~" AI,NDCSUL SlDUCO.lKG DAY WGT ~AlI:R It I 2.000000 2.000 2 .. 000 87/12.121 81.112nl 
3"31t.9 EI~D"INAL 5EDUG.lK(, O,.Y WGl WATI:R K I 2.000000 2.000 2 .. 000 87/12.121 81.112~21 

390'76 AtPHAtiHC SLOUG.lKC, DRY "Gl WAll:,. It 3 2 .000000 .011J00000 .0000000 2.000 2 .. 000 8~.I02.11" 81.112.121 
J~31[)0 P "p 'I.Vl 101 UG.ll tlA1U~ K 8 .0500000 .011»00000 .0000000 .050 .. 050 7~/02.112 81.105.128 
39310 I P.,PILDl 5EDUG.lKC, DRY WCil WAlIoR 1 .5100000 .51 .51 7~.I02.125 75.102.125 

It 11 1.650000 .6:'65100 .7787900 2.00 .OS 77/02.122 81.112.121 
TOI 12 1.555000 .61596100 .8122000 2.00 .OS 75.102.12S 81.112.121 

3~311)5 O,P' DDT WHL 5MPL UCO.lL tlATI:R It 8 .OSOOOOO .01300000 .0000000 .050 .. 050 79/02.112 81.10S.l28 
3931DC, D ,p. IlD 1 MUI) [JAY UCO/KG tI ATI:I; It 12 1.520800 • 71~ 15800 .8f169_:» 0 2.00 .05 75/02.12f) 87/12.121 
3S310 PIP'LDD 101 UG.lL tI A 1IoR It 8 .0500000 .01~00000 .0000000 .050 .. ObO 19.102/12 81.105.128 
39311 1-' ,p' tllD 5EDUG.lItG OJ-V tlGl tlA lI:R I 3.850000 3.85 ;'.8S 75/02.12S 15.102.125 

It II 1.6S0000 .6:' 65100 .7187900 2.00 .05 71.102.122 81.112.121 
tOT 12 1.833300 .'1~41000 .911091)0 3.85 .05 75.102/25 81.112.121 

3~31f) D,P' liDO "HL SMPl U('.IL ~ATI~R It 8 .0500000 .011»00000 .0000000 .0f)0 .. 050 19/02.112 81~05.128 

3~3"1 fl. 0 ,p • DDD MUD DA~ U".IItG W A11~R It 12 1.5201100 .71515800 .8f169")0 2.00 .05 15.102.125 81.112.121 
3~~,lO P IJ>' [·Dt. 101 UG.lL tlA lI~R It 8 .0500000 .01300000 .0000000 .0bO .. 050 lV02.112 81.105.128 
393;Z 1 P.P'LDE Sl: OUG.lKC> DRY WCil "A lU~ I ."500000 .45 .,.b 7b.l02.12S 15~02.125 

It II 1.650000 .61' 65100 .1787900 2.00 .05 77.102.122 81.112.121 
lOT 12 1.~50000 .6'713100 .8193700 2.00 .05 lb/02.125 61.112.121 

3~3.Z1 1:1 J> OOt. " IiL SMP L uedL W A11:.f~ K 8 .0500000 .01~00000 .0000000 .050 .. 050 7~.I02.112 81.105.128 
393;i!(j OIP'IO[ MUD uc,~ltG IIIA1U~ It 3 2.000000 .01)00000 .0000000 2.00 .~. 00 ac,.I02.11" 81.112.121 
J~3.30 AILOR IN TOT UG.lL iliA lUI K II .0500000 .01)00000 .0000000 .0bO .. 050 19.102.112 81.105.128 
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SUMMARY 

Sediment and/or aquatic animal tissues were collected from thirteen 

locations in Charleston Harbor and its tributaries by the South Carolina 

Wildlife and Marine Resources Department (SCWMRD). Collections were made 

during the first sampling period in 1987 and 1988 and the second sampling 

period during 1988 and 1989. The South Carol ina Department of Health and 

Environmental Control (SCDHEC) analyzed those samples for pesticides, 

polychlorinated biphenyls (PCBs), acid and base-neutral extractable organic 

compounds, and volatile organic compounds. 

Organic analyses were conducted for the first time from Charleston Harbor 

for many of the sample areas, species and chemicals. Therefore, instead of a 

final investigation, this study should be considered a base upon which an 

indication of present conditions can be derived and the need for further study 

can be determined and referenced. Although advances in technology allow for 

more chemicals to be evaluated when samples can be analyzed, available 

resources for tissue collections and analyses are limited. 

Sixteen different organic compounds were detected in one or more of the 

sediment and/or tissue samples. No sample exceeded the few criteria for 

comparison. There are no criteria for sediment (USEPA 1986), while available 

tissue criteria are based on edible portions of fish and shellfish (USFDA 

1982, USFDA 1984). None of the analyses of the whole fish or edible portions 

of fish collected and analyzed for this study exceeded available criteria even 

though whole fish generally have higher levels of organic chemicals than do 

edible portions (Murty 1986). 

In sediment, no organic chemicals were detected except at station AR01, 

the Ashley River near US Highway 17. At this location, six polynuclear 

aromatic hydrocarbons (PAHs) were measured at levels which appeared elevated 

relative to other marine sediment monitoring by SCDHEC. Several PAHs were an 

order of magnitude above any other SCDHEC marine sediment samples. 
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Tissue samples included the soft tissues of oysters, somatic muscle of 

crab, whole shri mp, whole spot, and whole flounder. Organ i c chemi ca 1 s were 

detected in 21 of 32 tissue samples collected the first year and 25 of 30 

tissue samples collected the second year. Twelve organic chemicals were 

detected in one or more tissue samples: chloroform, hexachlorobutadiene, 

isphorone, chlordane, DOE, DDT, benzoic acid, toluene, 1,2,4-trichlorobenzene, 

PCBs, and the PAHs fluoranthene and pyrene. 

Besides polynuclear aromatic hydrocarbons (PAHs) which were found in the 

tissues from AROI as well as the sediment, other organics detected exhibited 

no spatial pattern. Only two chemicals were found in more than twenty percent 

of the tissue samples: PCBs and chloroform. PCBs were found in shrimp, spot 

and flounder composites. The tissue sample with the highest PCB level was a 

composite of five (5) whole spot containing 538 ug/kg (micrograms per kilogram 

or parts per billion) of PCBs. The PCB levels observed in this study were 

similar to other marine samples from South Carolina (Duke et sl. 1970, SCDHEC 

1989) and are one or two orders of magni tude below USFDA (1984) standards. 

Chloroform was only detected during the second year of the study, but it was 

found in eighteen (18) of the thirty (30) samples that year. Chloroform was 

detected in all species except oysters in levels ranging from 20.0 ug/kg to 

518 ug/kg. 

Other compounds w",.,.", nnlv .fnllnn ;n :II .fow C::IImnloc: 
............ VIIIJ IVW,''-A ...... ,_ ... ..,_IIIt". __ - The chlorinated 

pesticides chlordane, DOE and DDT were found in oyster and/or spot composites 

in very low levels (6.0 ug/kg to 9.0 ug/kg). Hexachlorobutadiene (HCBD) was 

measured in three crab composites during the first year at levels ranging from 

293 ug/kg to 518 ug/kg. Isophorone was found in only one shrimp composite at 

238 ug/kg which is well below the USEPA (1980g) Acceptable Daily Intake. 

Toluene was detected the second year in seven (7) shrimp or spot composites; 

toluene levels ranged from 20.0 ug/kg to 268 ug/kg. Benzoic acid and 

1,2,4-trichlorobenzene are easily metabolized chemicals which were only found 

-2-



in oyster composites. Benzoic acid was found in levels from 382 ug/kg to 1430 

ug/kg, and 1,2,4-trichlorobenzene was found once at 344 ug/kg. None of these 

levels were thought to be of concern. 

-3-
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INTRODUCTION 

Charleston Harbor is formed by the confluence of the Cooper, Ashley and 

Wando Rivers with the Atlantic Ocean in the approximate middle of the South 

Carolina coastline (Figure 1). The estuary contains nearly 200,000 acres of 

shellfish growing waters (SCDHEC 1988a), and receives an average of 1,627 m3/s 

of freshwater input (Davis and Van Dolah In press) from these three rivers. 

Charleston Harbor is a complex system of hydraulics which is controlled 

by many factors. The hydraul ics of the system affects water qual ity by 

controlling flushing, mixing and re-aeration. The factors affecting the 

hydraulics and water quality of Charleston Harbor include tidal currents, wind 

driven currents, tributary inflows, nonpoint source runoff, and point source 

discharges. In addition, the hydrologic characteristics of Charleston Harbor 

have been significantly altered by man. 

Besides urban, residential, and industrial development, two significant 

hydraulic alterations have occurred which affect water quality conditions in 

the Harbor: (1) the construction of Elliott's Cut which linked the Ashley 

River wi th the Stono River /Wadma 1 aw Sound system; and (2) the divers i on of 

flow from Lakes Marion and Moultrie away from the Santee River basin to the 

Cooper Ri ver bas in vi a the Lake Mari on tail race canal and its subsequent 

rediversion back to the Santee River basin via the Rediversion Canal. This 

has iesulted in reduced freshwater input relative to before rediversion. 

Ten to fifteen percent of the total South Carol ina commercial seafood 

harvest is dependant upon the Charleston Harbor estuary (SCDHEC 1988a). 

SCWMRD Fisheries Statistics Section reports that Charleston County commercial 

fisheries harvest during 1988 was worth over four million dollars for shrimp, 

a 1 most one and a half mi 11 i on doll ars for blue crabs and stone crabs, four 

thousand dollars for spot and sixteen thousand dollars for flounder (Jennings 

1989), although not all these were collected from Charleston Harbor itself. 

Including the processing of seafood, lithe totai commerciai fishery operation 

-4-
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in Charleston Harbor is estimated to be worth from $4.0 to $12.3 million 

annually to the local economy" (SCDHEC 1988a). With the significance of this 

fishery and the extensive development adjacent to the Harbor, concerns about 

chemical contamination of the Harbor and of the Harbor's fish and shellfish 

need to be addressed. 

SCDHEC has a relatively large number of water quality monitoring stations 

in Charleston Harbor (SCDHEC 1988b). A report has recently been prepared by 

SCDHEC (Chestnut 1989) which assesses water quality trends in Charleston 

Harbor from 1974-1987. The report contains information on Charleston Harbor 

water and sediment qual ity compared to other South Carol ina coastal waters, 

the trends in water quality observed at these Harbor stations, and comparisons 

of the quality of water in Charleston Harbor to State and Federal standards. 

SCDHEC as well as other organizations have analyzed some fish and 

shellfish samples from Charleston Harbor for analysis of synthetic organic 

compounds. Most of this work (SCDHEC 1989, Darr In prep., Duke et gl. 1970, 

Marcus In prep., Marcus and Mathews 1987, NOAA 1988a, NOAA 1988b) has 

concentrated on chlorinated pesticides and PCBs. Some Charleston Harbor 

tissue and sediment samples have been analyzed for additional synthetic 

organic chemicals (SCDHEC 1989, Marcus In prep., Marcus and Renfrow In prep., 

NOAA 1988a, NOAA 1988b). However, because little work has been done on acid 

and base-neutral extractable organic compounds and volatile organic compounds 

in sediment and in tiSSUe from Charleston Harbor, the data presented in this 

report will establish a baseline for this estuary and be used to determine the 

most effective sampling program for continued monitoring. 

In February of 1987, an agreement was reached between the South Carolina 

Wildlife and Marine Resources Department (SCWMRD) and the South Carolina 

Department of Health and Environmental Control (SCDHEC) to sample and 

analyze sediment, soft portions of oysters, blue crab somatic muscle, whole 

shrimp, whole spot, and whole flounder from Charleston Harbor. SCWMRD was to 
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collect the samples, and SCDHEC was to analyze them for chlorinated and 

organophosphate pesticides, PCBs, acid and base-neutral extractable organic 

compounds, and volatile organic compounds. 

Thirteen stations (Figure 1 and Table I) were established both within 

Charleston Harbor and in tidally-influenced areas of the Ashley, Cooper and 

Wando Rivers for sediment and/or aquatic animal tissue sample collection. At 

nine stations, both sediment and tissues were collected. At three stations, 

only sediment was collected, and one station had only a tissue sample 

collected. 
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MATERIALS AND METHODS 

The Marine Resources Division of the South Carolina Wildlife and Marine 

Resources Department (SCWMRD) collected all the samples for this study. 

Sediment was collected using a stainless steel dredge washed with a special 

high purity isopropanol. Collected sediment was transferred to specially 

prepared glass bottles and stored on wet ice until they could be frozen in the 

1 aboratory. Oysters were co 11 ected by hand from oyster reefs or by us i ng 

oyster tongs for subt i da 1 oysters. The soft tissues of the oysters were 

extracted in the laboratory and frozen in specially prepared glass bottles. 

Crabs were collected using baited crab pots or by trawling. Shrimp, spot and 

flounder were collected by trawl. All samples were placed on ice upon 

collection and frozen when returned to the laboratory. 

T'- .... 
I lie 

lC"rnUl:'r\ 
\~"'unl;."'J 

C',.. •• +.... r"!to""'" ';ft!ll 
...1UU "'II ""I U I Ilia Department of 

Weighed and measured the crab, 

I-!o:»lth :»nrl """'''' ~.. ...,,. ~nv;"'nnmont:al 
~., W • I _'UIt_I. v_, Control 

flounder and mn~t ~nnt :»nrl , .. v~'" -.lilt''''''' .... ,. shrimp. 

Some spot and shrimp had to be processed by SCWMRD, ground and sp1 it with 

SCDHEC because of the 1 imited numbers collected. Crabs were processed by 

extracting somatic muscle connected to the crabs' legs and washing with 

distilled water. This somatic muscle was then frozen in the same type glass 

bottles that were used for oyster soft tissues. 

In order to obtain enough sample and in order to reduce the high 

variability of organic compounds found in individual fish (Gaymon 1988, Keith 

1988j, composites were used for analysis. An attempt was made to use similar 

sized animals both within a sample and between samples. 

For the isolation of base-neutral and acid extractable organic compounds 

(BNA), organophosphorus and organochlorine pesticides, and PCBs, a modified 

USEPA (1983) method was used for sediment samples, and a modified USFDA/USEPA 

(USEPA 1974) method was used for fish and shellfish tissue samples. For 

sediment, 30.0 grams of sub-sample was mixed with anhydrous sodium sulfate and 

extracted in 1+1 acetone/hexane using an ultrasonic probe. The extract was 
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fil tered, dri ed, concentrated and cleaned up by fl ori s il or gel permeat ion 

chromatography. The purified BNA extracts were restored to 1.0 mL. For each 

tissue sample, 20.0 grams of homogenized tissue was extracted with 190 mL of 

ten percent ethyl ether/ninety petroleum ether in a chromatographic column and 

concentrated by a water bath. The extract volume was restored to 5.0 mL with 

the appropriate solvent (methylene chloride for BNA or fifty percent methylene 

chloride/fifty percent n-hexane for pesticides and PCBs) and loaded into the 

sample loop of the gel permeation chromatograph (GPC) for cleanup. The 

purified extracts were concentrated to a volume of less than 0.5 mL and then 

restored to 1.0 mL. For both sediment and tissue samples, BNAs were analyzed 

on the gas chromatograph/mass spectrometer. Prior to analysis of sediment and 

tissue samples for organophosphorus and organochlorine pesticides and PCBs, 

vo 1 UrneS were brought up to a fi na 1 \In' 11m", n~ 1 n ml 
YU I \AlII"'; U I .&V IIIL.. These extracts were 

analyzed by gas chromatograph/electron capture detection. 

For the analysis of volatile organics, a modified USEPA (1983) method was 

used for sediment samples, and a modified USEPA (1981) method was used for 

fish and shellfish tissue. For sediment and tissue samples, a Tekmar Model 

4000/42000 (Dynamic Headspace Concentrator/Automatic Heated Sample Module) and 

a gas chromatograph/mass spectrometer were used for the extraction and 

analysis of volatiles. To 5.0 grams of sediment or 1.0 gram of tissue, 5.0 mL 

of deionized water was added. The mixture was spiked with internal standards 

and surrogate spiking soiutions. The sample was then heated to 40"C and 

purged with helium gas for 5.0 minutes (sediment) or 12.0 minutes (tissue) at 

a rate of 40 mL/min. After purging was complete, the sample was desorbed from 

the Tekmar's trap onto the temperature programmed GC for 5.0 minutes. 

Volatile organic compounds were detected by the mass spectrometer and 

concentration levels were determined by its data system. 
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RESULTS AND DISCUSSION 

Sediment, oysters, crabs, shrimp, spot and/or flounder were collected 

from thirteen locations (stations) in Charleston Harbor (Figure 1 and Table 

1). Information relative to the collection of these samples, i.e. dates, 

sizes, and tissues, are presented in Tables 3 through 7. These samples were 

analyzed for various PCBs (polychlorinated biphenyls), pesticides, acid and 

base-neutral extractable organic compounds and volatile organic compounds. 

The 1 ists of specific compounds which were evaluated by techniques used by 

South Carolina Department of Health and Environmental Control (SCDHEC's) 

Analytical Services Division are presented in Table 2 for both sediment and 

tissue. Detection limits for these compounds are also presented in Table 2. 

Because many of the chemi ca 1 s evaluated were not detected in any of the 

samples, only chemicals which were detected are presented below. 

Table 8 lists the organic chemicals detected in sediment 

during the first year (1987-1988) of sampling. During 1987-1988, organics 

were detected in one of twelve sediment samples and in 21 of 32 tissue 

samples. Eight organic chemicals were detected at nine stations: 

hexachlorobutadiene, isophorone, chlordane, DOE, benzoic aCid, polychlorinated 

biphenyls (PCBs), fluoranthene, and pyrene. 

Table 9 lists the organic chemicals detected in sediment and tissue 

during the second year 0988-1989) of sampling. During 1988-1989, ot"'ganics 

were detected in sediment from one of twelve stations and in tissue at 25 of 

30 samples. Thirteen organiC chemicals were detected: chloroform, DOE, DDT, 

benzoic acid, toluene, 1,2,4-trichlorobenzene, PCBs, anthracene, benzo(a)-

anthracene, benzo(a)pyrene, chrysene, fluoranthene, and pyrene. 

fluoranthene and pyrene were detected during both years. 

DOE, PCBs, 

Of the sixteen different organic chemicals found in this special sampling 

of Charleston Harbor, the U.S. Food and Drug Administration (USFDA) has 

established action levels for four. These levels apply to the levels of these 
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chemicals detected in the edible portion of fish (or shellfish). The tissue 

results from this study were for the whole organisms except for crab and 

oyster, where crabs were processed using somatic (body) muscle only and 

oysters were processed using edible portion (soft tissues). Use of levels for 

whole fish are more conservative than for edible portion only, since the 

levels of organic chemicals found in whole organism are usually higher than 

that found in its edible portion (Murty 1986). There are no available 

standards for sediment (USEPA 1986). 

Ashley River 

Station AROl, the Ashley River near of U. S. Highway 17 South, is one of 

two stations with data for all sample types during both years. Few 

discernible generalities are evident in the data from this study, but the most 

obvious generality is that polynuclear aromatic compounds (PAHs) were high at 

AROl relative to other stations in the study. The PAHs anthracene, 

benzo{a)anthracene, benzo{a)pyrene, chrysene, fluoranthene, and pyrene were 

found at AROI. PAHs are found in coal tar (Sax and Lewis 1987), are formed by 

heating coal or petroleum to high temperatures (USEPA 1980e), or as a result 

of incomplete combustion of organic compounds (USEPA 1980i). PAHs are most 

evident in the sediment data of AROI. No PAHs were found in the sediment of 

any station except AROI. Two PAHs were detected the first year at AROl, and 

~;v wo~o notorton tho ~ornnrl vo~r 
~ II\. """'I "'" ~""'''''''''''''''''''",.. "' ....... ---- •• - J--' . 

The levels of PAHs found in ARO! sediment were high; not only with 

respect to this special study, but also with respect to the 52 samples taken 

at 18 ambient marine (saltwater-influenced) stations around the State by 

SCDHEC (1989) including levels associated with marinas (Marcus and Swearingen 

1983). Some of the individual PAH levels were an order of magnitude above the 

previous high levels seen in SCDHEC's marine sediment monitoring data. NOAA 

(1988a) reported PAHs in the fine-grained sediment of three Charleston Harbor 

iocations. Average NOAA data was less than what was found at AROl. 
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PAHs were also found at AROI in crabs the first year (fluoranthene - 130 

ug/kg), shrimp the second (fluoranthene - 130 ug/kg and pyrene - 541 ug/kg), 

and oysters during both years (fluoranthene - 240 ug/kg and 448 ug/kg). PAHs 

were found in other tissues around the State (SCDHEC 1989) wi th 16 of 61 

tissues containing fluoranthene up to 149 ug/kg and 16 of 61 tissues 

containing up to 207 ug/kg of pyrene. Although oysters collected by NOAA 

(1988b) contained PAHs, NOAA oyster tissue is not readily comparable to this 

study because it is based on a dry weight basis. 

The oyster composite collected from AROI during the second year was the 

only sample which contained 1,2,4-trichlorobenzene (1,2,4-TC8). This chemical 

is commercially produced for a variety of purposes, but mostly as a dye 

carrier in the application of dyes to polyester materials (USEPA 1980b). 

During routine monitoring by SCDHEC (1989), 26 marine tissue samples did not 

contain m~asurabl~ l~v~ls of 1.2.4-TCB. --------- ------------ ------ -- -,-,- ---

DOE, a metabolite or breakdown product of the chlorinated pesticide DDT 

(1,1,I-trichloro-2,2-bis-[Q-chlorophenyl]ethane) (USEPA 1980d), was found in 

two tissue samples from ARO!. An oyster composite from 1988 contained 8.0 

ug/kg of DOE, and a spot composite the second year had 7.0 ug/kg of DOE. The 

only other station in this study at which DDT or DDT metabolites were detected 

was WROI where DDT (9.0 ug/kg) and DOE (6.0 ug/kg) were found in a composite 

of spot. These levels were low in comparison to the USFDA standard of 5;000 

ug/kg (total DDT plus metabolites) and also below the average for tissue 

collected from saltwater-influenced areas (SCDHEC 1989). 

Toluene (methyl benzene) is a benzene derivative where a methyl group is 

subst i tuted for one hydrogen. Most of the toluene wh i ch is produced is 

converted to benzene, but toluene is also used to produce other chemicals, as 

a solvent for paints, and as a gasoline additive (USEPA 1980j). At AROl, 

shrimp collected the second year were found to contain toluene at a level of 

31.0 ugjkg. Toluene was only detected during the second sample period in five 
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of eight shrimp composites and two of five spot composites. Levels ranged 

from 20.0 to 268 ug/kg. There was no apparent spat i a 1 con cent rat i on of 

toluene. Toluene has been found in twenty percent of the other marine tissue 

samp 1 es analyzed by SCDHEC (1989). When detected duri ng SCDHEC' sambi ent 

monitoring of tissue, levels of toluene averaged 24.4 ug/kg with the highest 

level measured being 75.2 ug/kg. 

PCBs are any of over two hundred compounds (Chakrabarty 1982) (usually a 

complex mixture) which have a basic structure of two connected phenyl groups 

with various numbers of chlorine atoms attached in various places. Although 

current use of PCBs is very restrictive (Syracuse Research Corporation 1989), 

their previous widespread use, their chemical stability, and their ability to 

sorb to sediment and bioaccumulate in the fats of organisms have caused them 

to become an environmental problem (USEPA 1980h). During this study, PCBs 

(polychlorinated biphenyls) were found in three of the ten tissue samples from 

AROI. The AROI tissue samples with PCBs were shrimp composite from the first 

year (25.2 ug/kg) and spot composites (111 ug/kg and 95.0 ug/kg) from both 

years. In SCDHEC's ambient monitoring program (SCDHEC 1989), PCBs were 

detected in less than twelve percent of the marine tissue samples. When 

detected (with a detection limit of 50 ug/kg), PCBs in these samples averaged 

235.9 ug/kg. Relative to these levels, the PCB levels at AROI were moderate 

for both species. 

Chioroform (trichioromethane or CHC13i is widely used as a chemical 

so 1 vent and as an i ntermed i ate in the product i on of refri gerants, p last i c s, 

and pharmaceuticals. Chloroform is ubiquitous in the environment, both due to 

its volatile release during its use and manufacture and its formation by the 

chlorination of water and wastewater (USEPA 1980c). Chloroform was only found 

the second year of the study, but it was detected in every species except 

oysters. At AROl, chloroform was detected in crabs (33.0 ug/kg), spot (107 

ug/kg) and flounder (62.1 ug/kg). Chloroform has been detected in marine 
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ti ssues coll ected by SCDHEC. In an assessment of Campbell Creek, chloroform 

was detected in all oyster tissues including the control station (Marcus and 

Swearingen 1984). 

At station AR02, the Ashley River near U.S. Highway 7, sediment, crabs, 

shrimp and a finfish were collected each year. Only PCBs were detected the 

first year while chloroform and toluene were measured the second year. levels 

of PCBs (shrimp - 15.0 ug/kg and spot - 123 ug/kg) and chloroform (crabs -

30.5 ug/kg and shrimp - 64.0 ug/kg) were moderate relative to other samples 

collected during the study. Shrimp the second year had the highest toluene 

levels of the study (268 ug/kg). 

Only sediment samples were collected from station AR03, the Ashley River 

near the Seaboard Coast Line Railroad. Nothing was detected in the sediment 

taken during either year. 

Charleston Harbor 

The main body of Charl eston Harbor was represented by four stat ions. 

Only one sample, a flounder collected during 1987, was collected from station 

ANCH, Charleston Harbor northwest of Fort Sumter. The only synthetic chemical 

found in this flounder was PCBs at a concentration of 151 ug/kg. This was the 

highest flounder level detected in this study, but was low relative to data 

generated from other SCDHEC monitoring in the State (SCDHEC 1989) and to the 

USFDA (1984) action level of 2,000 ug/kg for PCBs. 

At CHOl, Charleston Harbor near Fort Sumter, only sediment was collected. 

Nothing was detected in the sediment collected during either year. 

At station CH02, Charleston Harbor near the South Carolina Marine 

Resources Division's boatslips, all sample types were collected both years 

except that spot were not collected during the first year. Isophorone, 

pyrene, chlordane, hexachlorobutadiene, chloroform and PCBs were detected in 

these samples. 

Isophorone (3,S,S-trimethyl-2-cyclohexene-l-one) is a solvent for a wide 

-13-



range of organic chemicals particularly anilide and carbamate herbicides. 

Prepared from acetone, isophorone is a chemical intermediate utilized in the 

synthesis of several organic compounds including plant growth retardants 

(USEPA 1980g). Isophorone was only found in the first year's composite of 

shrimp from CH02 at a level of 238 ug/kg. SCDHEC's (1989) tissue monitoring 

found no isophorone in 25 marine tissue samples. Isophorone is a chemical for 

which the USEPA (1980g) has established an acceptable daily intake (ADI) level 

of 10.5 mg. Relative to the USEPA ADI, the level of isophorone found in CH02 

shrimp is very low. An individual would have to consume almost a hundred 

pounds of shrimp each day over a 70-year 1 ifetime from the only Charleston 

Harbor sample in which isophorone was found to consume more than the USEPA's 

acceptable daily intake. 

pyrene is a PAH (polynuclear aromatic hydrocarbon) composed of four 

benzene rings arranged like a tilted box (Sax and Lewis 1987). It is found in 

coal tar and fossil fuels and can be formed as a result of incomplete com

bustion of organic material. At CH02, pyrene was detected at a concentration 

of 481 ug/kg in the second year's flounder composite. During this study, 

pyrene was only found in flounder at CH02 and in sediment and shrimp at AR01. 

In SCDHEC's (1989) marine tissue monitoring, pyrene was found in 16 of 61 

samples. The average level when detected was 38.2 ug/kg; the maximum level 

measured was 207 ug/kg. 

Chlordane is a cyclodiene 

carbon compound which includes aldrin, dieldrin, endosulfan, endrin and 

heptach lor) (USEPA 1980a). Sa 1 e and commerc i a 1 use of chlordane has been 

banned (USEPA 1988). Chlordane was only detected at CH02 and CH03 in oysters 

during the first year of the study. At CH02, 6.36 ug/kg were measured. In 

SCDHEC's (1989) marine tissue monitoring, chlordane was found in 18 of 163 

samples. The average level of chlordane when detected was 6.8 ug/kg. In this 

study, chlordane was found less often than during SCDHEC;s other marine tissue 
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monitoring, and levels were lower than the average levels found during other 

marine tissue monitoring. The levels found were well below the 300 ug/kg 

USFDA action level for chlordane in the edible portion of fish (USFDA 1982). 

Hexachlorobutadiene (HCBD) is a multi-use, deliberate by-product of the 

manufacture of short chain chlorinated hydrocarbons. HCBD has four carbon 

atoms, six chlorine atoms and no hydrogen (USEPA 1980f). At CH02, 518 ug/kg 

of HCBD was found only in crab tissue and only during the first year. In 

SCDHEC's (1989) monitoring data of 26 marine tissue samples, no 

hexachlorobutadiene was measured with a detection limit of 300 ug/kg. 

Chloroform was measured in two CH02 samples. Crabs taken during the 

second year contained a moderate 42.8 ug/kg. The second year spot composite 

contained 618 ug/kg, the highest level of the study. PCB levels were low at 

CH02. Only composites of shrimp (27.0 ug/kg) and flounder (23.0 ug/kg) 

collected during the first year contained PCBs, and the levels measured were 

actually below the SCDHEC laboratory's routine detection limit for PCBs. 

Stat ion CH03 is located near where the USS Yorktown is moored. Five 

organic chemicals were detected in the tissue samples from CH03: benzoic acid, 

toluene, chlordane, chloroform and PCBs. Benzoic acid is a white powder 

(Verschueren 1983) which is used as an antimicrobial agent or food preserva

tive. Its use is restricted to 0.1% in foods. Benzoic acid occurs naturally 

in benzoin resin (Sax and Lewis 1987) and is manufactured by the air oxidation 

of toluene (Windholz et ale 1983). Benzoic acid, along with benzaldehyde, is 

also a major metabolite of toluene (USEPA 1980j). Detected only in oysters at 

a level of 440 ug/kg, benzoic acid was found in samples taken from CH03 during 

the first year. In other SCDHEC (1989) monitoring, benzoic acid has not been 

found in the 26 marine tissue samples analyzed for benzoic acid. 

Also at CH03, toluene was found at a level of 20.0 ug/kg in the 1988-1989 

shrimp sample. This was the lowest level of the seven samples with toluene. 

Low levels of chlordane (5.25 ug/kg) were detected in the first year oyster 
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sample from CH03. Moderate levels of chloroform were found in shrimp (78.9 

ug/kg) and spot (57.4 ug/kg) during the second year. PCBs were measured both 

years at CH03. The first year PCBs were only found in shrimp (37.0 ug/kg). 

The second year, both shrimp (61.0 ug/kg) and spot (538 ug/kg) had the highest 

PCB levels for their species collected during this study, and the level found 

in the composite of whole spot was the highest of the study. However, this 

level was low relative to the 2,000 ug/kg USFDA action level for PCBs in the 

edible portion of fish (USFDA 1984). 

Cooper River 

Station CR01, the Cooper River near the U.S. Navy breakwater, had samples 

collected both years for all sample types (but the crab sample during 1988 -

1989 was lost due to laboratory instrument failure). Hexachlorobutadiene 

(crab - 293 ug/kg), benzoic acid (oyster - 382 ug/kg), PCBs (shrimp - 28.0 

ug/kg, spot - 129 ug/kg and flounder - 60.0 ug/kg), toluene (shrimp - 22.7 

ug/kg and spot - 20.0 ug/kg), and chloroform (spot - 63.9 ug/kg and flounder 

28.1 ug/kg) were detected in tissue samples from CRO!. All of the levels 

found were moderate with respect to other stations. 

Only PCBs, toluene and chloroform were detected in tissues from station 

CR02, the Cooper River near Filbin Creek. PCBs were only found in shrimp 

(27.0 ug/kg) the first year. Moderate levels of toluene (26.0 ug/kg) and 

chloroform (66.2 ug/kg) were found in shrimp the second year. 

At station CR03, the Cooper River near the Amoco dock, only sediment and 

a 1987-1988 sample of shrimp were analyzed. No synthetic organic compounds 

were detected in sediment, and only moderate levels of PCBs (16.0 ug/kg) 

showed up in the shrimp. 

Wando River 

At station WROl, the Wando River near Molasses Creek, all sample types 

were collected both years. Benzoic acid, chloroform, toluene, DOE, DDT, 
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hexach 1 orobutad i ene, fl uoranthene, and PCBs were detected. Severa 1 samples 

had high levels, but overall levels were moderate. Second year oysters from 

WR01 contained the highest level of benzoic acid (1430 ug/kg) of the study. 

Second year shrimp from WR01 had the second highest level of chloroform (222 

ug/kg). The second year spot had the second highest toluene level during the 

study (56.9 ug/kg). 

At station WR02, the Wando River near Foster Creek, only chloroform was 

detected but in relatively high levels during the second year in both crab 

(152 ug/kg) and shrimp (276 ug/kg) composites. Only sediment samples were 

collected from station WR03, the Wando River near front range marker "E". 

Nothing was detected in the sediment either year. 
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CONCLUSIONS 

This special synthetic organic chemical assessment of Charleston Harbor 

sediment and tissue was an important baseline study. It revealed no important 

organic chemical contamination except for elevated levels of polynuclear 

aromatic hydrocarbons (PAHs) at one location. Relatively high levels of PAHs 

(anthracene, benzo (a) anthracene, benzo (a) pyrene, chrysene, fl uoranthene, and 

pyrene) were found in the sediment, oyster soft tissue, crab somatic muscle, 

and/or whole shrimp in the Ashley River near US Highway 17 (AR01). These PAH 

levels were elevated, not only in comparison to levels found during the study, 

but to other monitoring conducted in marine areas by SCDHEC (1989). The cause 

and extent of these levels will have to be determined by additional sampling. 

Besides PAHs, the compounds isophorone, chloroform, hexachlorobutadiene, 

chlordane, DOE, DDT, benzoic acid, toluene, and 1,2,4-trichlorobenzene were 

all detected in tissues at least once. Polychlorinated biphenyls (PCBs) and 

chloroform were the most common organic chemicals found in analyzed tissues. 

Average PCB levels detected during this study were lower than detected levels 

of PCBs found in SCDHEC's (1989) other marine monitoring activities. 

Ch 1 oroform had also been detected in tissue samples from other mari ne areas 

(SCDHEC 1989). Four of the chemicals detected in tissues have U.S. Food and 

Drug Administration (1982 and 1984) action levels for levels in edible fish 

{or shellfish} tissue, but none of these action levels were exceeded. 

be species specific with no compound found in 

every spec i es. Oysters were the only spec i es wi th benzo i c ac i d (3 of 12 

samples) and 1,2,4-trichlorobenzene (1 of 12 samples). These compounds were 

all relatively volatile and may be present in the water which oysters filter 

for food. Oysters are stationary and may be of importance for use in 

mon i tori ng programs because of th is, however, they may only be useful for 

monitoring certain chemicals present in the water and not useful for chemicals 

frequently associated with sediment, such as PCBs and hexachlorobutadiene. 
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Crabs were the only species which contained hexachlorobutadiene (HCBD). 

HCBD tends to sorb to sediment, and crabs are closely associated with the 

sed i ment. However, detectab 1 e 1 eve 1 s of HCBD were found in only three of 

thirteen crab samples and only during the first year with none detected the 

second year. Crabs also picked up detectable 1 eve 1 s of PAHs where sed i ment 

levels were high; however, crabs did not pick up detectable levels of PCBs at 

any station. 

Levels of synthetic organic chemicals in shrimp were less variable than 

in other spec i es. The more wi despread contami nants such as PCBs (8 of 9 

samples the first year and 1 of 8 samples the second year), toluene (0 of 9 

samples the first year and 5 of 8 samples the second year), and chloroform (0 

of 9 samples the first year and 5 of 8 samples the second year) were found in 

moderate levels in shrimp throughout Charleston Harbor. The PAHs fluoranthene 

and pyrene were found in shrimp from the station with high sediment PAH levels. 

This information, the fact that shrimp spend their juvenile lives in a rela

tively small area (Whitaker 1989), and the short life cycle of shrimp indicate 

that perhaps shrimp would be a good organism for monitoring tissue levels. 

However, it is suggested that only the edible portion of the shrimp be used in 

order to better relate measured levels to patterns of human consumption. 

The finfish spot and flounder seemed to have had more variable levels of 

synthetic organic compounds than the invertebrates did. When compared within 

spot and flounder levels of organic contamination were often 

variable. 

Although oysters and shrimp seem to be the best tools to monitor levels 

of synthetic organic compounds, more comparison is needed both among finfish 

and between fi nfi sh and vari ous invertebrate spec i es to determi ne the best 

tools for monitoring levels of synthetic organic chemicals in the environment. 

The results of this study have established an important data base for use in 

future evaluations of Charieston Harbor. 
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Figure 1. 
Locations of Sampling Stations 

Special Organic Ch mical Sampling of Charleston Harbor Sediment and Tissue 
Chari ston County, S uth Car lina 

1987 through 1989 

-
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Station 

ANCH 

AR01 

AR02 

AR03 

CHOI 

CH02 

CH03 

TABLE 1 

Station Descriptions 

Special Organic Chemical Sampling of Charleston Harbor 
Sediment and Tissue 

Charleston County, South Carolina 
1987 through 1989 

Description 

Charleston Harbor 0.7 nautical mile {1.3 km} from the 
northeast point of Fort Sumter and 341 degrees from north 
(midpoint of trawl path) (tissue only). Charleston County. 

Sediment Station: Ashley River 0.48 nautical mile (0.89 km) 
from where US Hi ghway 17 South crosses the Ashley Ri ver 
Channel at 308 degrees from north. 

Tissue Station: Ashley River Channel 0.28 nautical mile 
(0.52 km) from where US Highway 17 South crosses the Ashley 
River Channel at 314 degrees {midpoint of trawl path}. 
Charleston County. 

Sediment Station: Ashley River 0.5 nautical mile (0.9 km) 
from south base of SC Highway 7 and Ashley River Channel at 
256 degrees from the north. 

Tissue Station: Ashley River 0.28 nautical mile {0.52 km} 
from south base of SC Highway 7 and Ashley River Channel at 
248 degrees from north {midpoint of trawl path}. Charleston 
County. 

Ashley River 0.3 nautical mile {0.56 km} from midchannel and 
Seaboard Coast Line Railroad at 104 degrees from north 
{sediment only}. Charleston County. 

Charleston Harbor 0.1 nautical mile (0.2 km) from northeast 
point of Fort Sumter at 076 degrees from north (sediment 
only) . 

Sediment Station: Charleston Harbor 0.5 nautical mile (0.9 
km) from northeast point of SC Marine Resources Division 
(SCMRD) boatslips at 282 degrees from north. 

Tissue Station: Charleston Harbor 0.77 nautical mile (1.4 
km) from northeast point of SCMRD boatslips at 300 degrees 
{midpoint of trawl path}. Charleston County. 

Sediment Station: Charleston Harbor 0.45 nautical mile 
(0.83 km) from the northeast corner of the USS Yorktown 
flight deck at 320 degrees from north. 

Tissue Station: Charleston Harbor 1.5 nautical miles {2.8 
km} from the northeast point of Fort Sumter at 332 degrees 
{midpoint of trawl}. Charleston County. 
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Table 1 (continued) 

Station 

CROI 

CR02 

CR03 

WROI 

WR02 

WR03 

Description 

Sediment Station: Cooper River 0.23 nautical mile (0.43 km) 
from US Navy breakwater with green "49" marker at 057 
degrees from north. 

Tissue Station: Cooper River 0.18 nautical mile (0.33 km) 
from US Navy breakwater with green "49" marker at 041 
degrees from north (midpoint of trawl path). Berkeley Co. 

Sediment Station: Cooper River 6.5 nautical miles (12 km) 
from south point of North Charleston Port Terminal at 044 
degrees from north. 

Tissue Stations: Cooper River 0.2 nautical mile (0.4 km) 
from northeast confluence of Filbin Creek and Cooper River 
at 87 degrees (midpoint of trawl path). Charleston-Berkeley 
County border. 

Sediment Station: Cooper River 0.58 nautical miles (1.1 km) 
from north tip of Amoco dock near buoy "84" at 313 degrees 
from north. 

Tissue Station: COODer River 0.2 nautical mile (0.4 km) 
from north tip of Amoco dock near buoy "84" at 312 degrees 
(midpoint of trawl path). Charleston-Berkeley County 
Border. 

Sediment Station: Wando River 0.3 nautical mile (0.56 km) 
from northeast confluence of Molasses Creek and Wando River 
at 308 degrees from north. 

Tissue Station: Wando River 0.35 nautical mile (0.65 km) 
north of the northeast confl uence of Mol asses Creek and 
Wando River (midpoint of trawl path). Charleston-Berkeley 
County border. 

Sediment Station: Wando River 0.4 nautical mile (0.7 km) 
from northeast confluence of Foster Creek and Wando River at 
n?n nanraac frnm nnrth _ .. ___ :;" __ ... 'I _III 11 __ w". 

Tissue Station: Wando River 0.5 nautical mile (0.9 km) from 
northeast confluence of Foster Creek and Wando river at 312 
degrees (midpoint of trawl run). Berkeley-Charleston County 
Border. 

Wando Ri ver 0.625 naut i ca 1 mil e (1.16 km) from front range 
marker II E" at 036 degrees from north (sediment only). 
Berkeley-Charleston County border. 
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TABLE 2 

Organic Chemicals for Which Sediment and Tissue 
Were Analyzed and Their Detection Limits 

Special Organic Chemical Sampling of Charleston Harbor 
Sediment and Tissue 

Charleston County, South Carolina 
1987 through 1989 

Sediment Tissue 
Chemical Detection Levels Detection Levels 

Acenaphthene 300 300 
Acenaphthylene 300 300 
Anthracene 300 300 
Benzo(a)anthracene 300 300 
Benzo(b)fluoranthene 300 300 
Benzo(k)fluoranthene 300 300 
Benzo(a)pyrene 300 300 
Benzo(ghi)perylene 300 300 
Butylbenzyl phthalate 300 300 
Bis{2-chloroethyl)ether 300 300 
Bis(2-chloroethoxy)methane 300 300 
Bis(2-ethylhexyl)phthalate 300 300 
Bis(2-chloroisopropyl)ether 300 300 
4-bromophenyl phenyl ether 300 300 
2-chloronaphthalene 300 300 
4-chlorophenyl phenyl ether 300 300 
Chrysene 300 300 
Dibenzo(a,h)anthracene 300 300 
Di-n-butylphthalate 300 300 
1,3-dichlorobenzene 300 300 
1,2-dichlorobenzene 300 300 
1,4-dichlorobenzene 300 300 
3,3'-dichlorobenzidine 300 300 
Diethyl phthalate 300 300 
Dimethyl phthalate 300 300 
2,4-dinitrotoluene 300 300 
2,6-dinitrotoluene 300 300 
n;_n_nrtvlnhth~l~to 
..,. I. V'w "J ,,.,, • .."t ....... v_ 300 300 
Fluoranthene 300 300 
J:"lllnY'ono 300 300 • f"'VI """'w 
Hexachlorobenzene 300 300 
Hexachlorobutadiene 300 300 
Hexachloroethane 300 300 
Indeno(I,2,3-cd)pyrene 300 300 
Isophorone 300 300 
Naphthalene 300 300 
Nitrobenzene 300 300 
N-nitrosodi-n-propylamine 300 300 
Phenanthrene 300 300 
Pyrene 300 300 
1,2,4-trichlorobenzene 300 300 
4-chloro-3-methyl phenol 300 300 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

------------------------------------------------------------------------------
Continued on next page. 
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Table 2 (continued) 

Sediment Tissue 
Chemical Detection Levels Detection Levels Units 

2-chlorophenol 300 300 ug/kg 
2,4-dichlorophenol 300 300 ug/kg 
2,4-dimethyl phenol 300 300 ug/kg 
2.4-dinitrophenol 300 300 ug/kg 
2~methyl-4,6-dinitrophenol 300 300 ug/kg 
2-nitroDhenol 300 300 ug/kg 
4-nitrophenol 300 300 ug/kg 
Pentachlorophenol 300 300 ug/kg 
Phenol 300 300 ug/kg 
2,4,6-trichlorophenol 300 300 ug/kg 
Benzidine 300 300 ug/kg 
Hexachlorocyclopentadiene 300 300 ug/kg 
N-nitrosodimethylamine 300 300 ug/kg 
N-nitrosodiphenylamine 300 300 ug/kg 
Anil ine 300 300 ug/kg 
Benzyl alcohol 300 300 ug/kg 
2-methylphenol 300 300 ug/kg 
4-methylphenol 300 300 ug/kg 
Benzoic acid 300 300 ug/kg 
4-chloroaniline 300 300 ug/kg 
2-methyl naphthalene 300 300 ug/kg 
2,4,5-trichlorophenol 300 300 ug/kg 
2-nitroanil ine 300 300 ug/kg 
3-nitroaniline 300 300 ug/kg 
Dibenzofuran 300 300 ug/kg 
4-nitroanil ine 300 300 ug/kg 
Azobenzene 300 300 ug/kg 

A-BHC 2.0 5.0 ug/kg 
B-BHC 2.0 5.0 ug/kg 
Lindane 2.0 5.0 ug/kg 
Heptachlor 2.0 5.0 ug/kg 
Heptachlor expoxide 2.0 5.0 ug/kg 
Aldrin 2.0 5.0 ug/kg 
Dieldrin 2.0 5.0 ug/kg 
Endrin 2.0 5.0 ug/kg 
Methoxychlor 2.0 5.0 ug/kg 
n n'_nn~ 2.0 5.0 lin 11m 
t'tt' ..,.., ... -:u ":lI 

p,p'-DDD 2.0 5.0 ug/kg 
p,p'-DDT 2.0 5.0 ug/kg 
o,p'-DDE 2.0 5.0 ug/kg 
o,p'-DDD 2.0 5.0 ug/kg 
o,p'-DDT 2.0 5.0 ug/kg 
Chlordane 2.0 5.0 ug/kg 
Toxaphene 2.0 5.0 ug/kg 
Endosulfan I 2.0 5.0 ug/kg 
Endosul fan II 2.0 5.0 ug/kg 
Endosulfan sulfate 2.0 5.0 ug/kg 
Endrin aldehyde 2.0 5.0 ug/kg 
------------------------------------------------------------------------------
Continued on next page. 

-27-



~ 

Table 2 (continued) 

Sediment Tissue 
Chemical Detection levels Detection levels Units 

PCB 1016 10.0 50.0 ug/kg 
PCB 1221 10.0 50.0 ug/kg 
PCB 1232 10.0 50.0 ug/kg 
PCB 1242 10.0 50.0 ug/kg 
PCB 1248 10.0 50.0 ugikg 
PCB 1254 10.0 50.0 ug/kg 
PCB 1260 10.0 50.0 ugikg 
PCB 1262 10.0 50.0 ug/kg 
Total PCB 10.0 50.0 ug/kg 

Ethion 4.0 25.0 ug/kg 
Trithion 4.0 25.0 ug/kg 
Guthion 4.0 25.0 ug/kg 
Malathion 4.0 25.0 ug/kg 
Parathion 4.0 25.0 ug/kg 
Diazinon 4.0 25.0 ug/kg 
Phosdrin 4.0 25.0 ug/kg 
Mirex 4.0 25.0 ug/kg 
HCB 4.0 25.0 ug/kg 
Methyl parathion 25.0 ug/kg 
Ronnel 25.0 ug/kg 
Benzene 20.0 20.0 ug/kg 
Bromodichloromethane 20.0 20.0 ug/kg 
Bromoform 20.0 20.0 ug/kg 
Bromomethane 20.0 20.0 ug/kg 
Carbon tetrachloride 20.0 20.0 ug/kg 
Chlorobenzene 20.0 20.0 ug/kg 
Chloroethane 20.0 20.0 ug/kg 
2-chloroethylvinyl ether 20.0 20.0 ug/kg 
Chloroform 20.0 20.0 ug/kg 
Chloromethane 20.0 20.0 ug/kg 
Dibromochloromethane 20.0 20.0 ug/kg 
1,2-dichlorobenzene 20.0 20.0 ug/kg 
1,3-dichlorobenzene 20.0 20.0 ug/kg 
1,4-dichlorobenzene 20.0 20.0 ug/kg 
1 l_~;~hln~noth~no .I., ... u, ....... "'. "'''''"''' .. u ...... 20.0 20.0 ug/kg 
1,2-dichloroethane 20.0 20.0 ug/kg 
1 l_~;~hln~nothono 
... , .... \.I''''''III'''IU","",""",,,,,,,, 20.0 20.0 ug/kg 
Trans-1,2-dichloroethene 20.0 20.0 ug/kg 
1,2-dichloropropane 20.0 20.0 ug/kg 
Bis-1,3-dichloropropene 20.0 20.0 ug/kg 
Trans-1,3-dichloropropene 20.0 20.0 ug/kg 
Ethyl benzene 20.0 20.0 ug/kg 
Methylene chloride 20.0 20.0 ug/kg 
1,1,2,2-tetrachloroethane 20.0 20.0 ug/kg 
Tetrachloroethene 20.0 20.0 ug/kg 
Toluene 20.0 20.0 ug/kg 
l,l,l-trichloroethane 20.0 20.0 ug/kg 
1,1,2-trichloroethane 20.0 20.0 ug/kg 
Trichloroethene 20.0 20.0 ug/kg 
Trichlorofluoromethane 20.0 20.0 ug/kg 
Vinvi chloride ......... "n 1\ 1.- 11,_ £u.u ~u.u U\ft "Y 
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TABLE 3 

Oyster (Crassostrea virginica) Collection Data 
Special Organic Chemical Sampling of Charleston Harbor 

Sediment and Tissue 
Charleston County, South Carolina 

1987 through 1989 

Number 
Station Study Year Date in Composite Ti ssue Type 

AROI 1 04/18/88 49 Edible Portion 
(soft tissue) 

AROI 2 02/02/89 30 Edible Portion 

CH02 1 04/18/88 55 Edible Portion 

CH02 2 02/02/89 30 Edible Portion 

CH03 1 04/14/88 39 Edible Portion 

CH03 2 02/01/89 30 Edible Portion 

CROI 1 04/14/88 40 Edible Portion 

CROI 2 02/01/89 30 Edible Portion 

WROI 1 04/15/88 45 Edible Portion 

WROI 2 02/01/89 30 Edible Portion 

WR02 1 04/15/89 35 Edible Portion 

WR02 2 02/01/89 30 Edible Portion 
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Study 
Station Year Date 

AROI 1 12/03/87 
AROI 2 11/18/88 
AR02 1 12/02/87 
AR02 2 11/17/88 

I CH02 1 12/02/87 w 
0 
I CH02 2 11/05/88 

CROI 1 12/03/87 
CROI 2 11/16/88 
CR02 1 12/02/87 
CR02 2 11/16/88 
WROI 1 12/03/87 
WROI 2 11/02/88 
WR02 1 11/18/87 
WR02 2 11/02/88 

*sm = Somatic Muscle 

I ... 

IABLE 4 

Crab (Callinectes sapidus) Collection Data 

Special Organic Chemical Sampling of Charleston Harbor 
Sediment and Tissue 

Charleston County, South Carolina 
1987 through 1989 

Number in Tissue Total Length (cm) 
Composite Type Average Minimum Maximum Average 

10 sm* 15.0 13.0 17.5 211 
10 sm 14.8 13.0 16.8 188 
10 sm 14.4 12.7 15.7 181 
10 sm 13.7 12.0 17 .2 130 
10 sm 15.7 14.6 17 .5 236 
10 sm 15.4 14.1 16.5 158 
10 sm 14.3 11.3 17 .6 166 
10 sm 14.6 13.5 16.0 180 
10 sm 14.4 13.2 17 .0 140 
10 sm 15.7 12.8 18.0 195 
10 sm 15.8 14.2 17 .5 214 
10 sm 15.6 Jl3.5 17 .0 195 
10 sm 15.9 1l4.5 18.0 204 
10 sm 16.0 1l4.3 17 .4 194 

Weic~ht 'g} 
M'inimum Maximum 

135 280 
160 285 
147 222 
95 200 

159 290 
108 215 
82 252 

119 225 
106 227 
125 285 
158 303 
145 250 
150 298 
154 240 



Study 
Station Year Date 

AROI 1 11/17/87 
AROI 2 11/03/88 
AR02 1 11/17/87 
AR02 2 11/03/88 
CH02 1 11/17/87 
CH02 2 11/03/88 

I CH03 1 11/18/87 w 
f-' 
I CH03 2 11/02/88 

CROI 1 11/16/87 
CROI 2 11/04/88 
CR02 1 11/16/87 
CR02: 2 11/04/88 
CROJ, 1 11/16/87 
WROI 1 11/18/87 
WROI 2 11/02/88 
WR02: 1 11/18/87 

- WR02: 2 l1L02L88 

TAE ') 

Shrimp (Penaeus setiferus) Collection Data 

Special Organic Chemcial Sampling of Charleston Harbor 
Sediment and Tissue 

Charleston County, South Carolina 
1987 through 1989 

Number in 11 ssue Total Length (cm) 
Composite Type Average Minimum Maximum 

30 Whole 10.2 8.0 11.4 
30 Whole 13.5 12.8 15.3 
29 Whole 7.6 6.5 11.7 
30 Whole 11.7 9.0 16.2 
30 Whole 10.9 8.8 12.7 
30 Whole 15.2 14.2 17 .0 
30 Whole 12.2 7.7 13.9 
30 Whole 14.8 11.0 16.0 
30 Whole 11.4 9.8 14.3 
30 Whole 14.2 10.0 15.8 
30 Whole 10.5 9.2 13.8 
30 Whole 12.8 10.7 14.7 
30 Whole 9.8 8.8 10.9 
30 Whole 11.0 9.4 12.8 
30 Whole 12.3 9.5 15.4 
30 Whole 8.8 8.0 9.9 
29 Whole 10.6 9.5 14.2 

WeiCJht (g} 
Average M"inimum Maximum 

11 6 19 
21 
8 4 13 

12 
14 8 26 
28 
22 11 35 
27 
17 11 32 
24 
13 9 31 
16 
9 8 16 

14 9 24 
14 
7 6 14 
9 



Study 
Station Year Date 

.AROI 1 12/17/87 
AROI 2 11/15/88 

I AR02 1 11/17/87 
w 
N CH02 2 11/05/87 I 

CH03 1 12/17 /87 
CH03 2 11/02/88 
CROI 1 12/17/87 
CROI 2 11/04/88 
CR02 1 11/16/87 
WROI 1 11/24/87 

- WROI 2 llL15L88 

*Fork Length 

TABLE 6 

Spot (Leiostomus xanthurus) Collection Data 

Special Organic Chemcial Sampling of Charleston Harbor 
Sediment and Tissue 

Charleston County, South Carolina 
1987 through 1989 

Number in Ti ssue Total Length (cm} 
Composite Type Average Minimum Maximum 

5 Whole 19.8 19.2 20.8 
5 Whole 19.5 18.8 20.2 
4 Whole 18.8* 18.0* 20.0* 
3 Whole 22.3 22.0 22.5 
5 Whole 18.6 17 .8 20.3 
5 Whole 13.2 9.5 18.8 
5 Whole 20.7 19.2 21.7 
5 Whole 22.3 18.7 25.5 
4 Whole 18.0* 17.0* 19.0* 
5 Whole 19.7 18.3 21.3 
4 Whole 19.0 15.3 23.7 

Weight (g} 
Ave,'age Minimum Maximum 

99 85 110 
100 90 110 
10~1 90 116 
15;~ 150 156 
81 70 107 
60 15 123 

11ti 88 136 
18B 100 290 
9'~ I. 74 119 

101 87 119 
11:~ 50 217 



Study 
Station Year Date 

ANCH 1 11/24/87 
AROI 1 11/17/87 
AROI 2 11/15/88 , 
AR02 2 11/15/88 w 

w , 
CH02 1 11/17/87 
CH02 2 11/03/88 
CROI 1 11/16/87 
CROI 2 10/06/88 
WROI 1 11/18/88 
WROI 2 llL02L88 

TABLE 7 

IFlounder (Paral ichthvs lethostigma) Collection Data 

Special Organic Chemcial Sampling of Charleston Harbor 
Sediment and Tissue 

Charleston County, South Carolina 
1987 through 1989 

Number in Ti ssue Total Length {cm} 
Composite Type Average Minimum Maximum 

5 Whole 25.3 21.6 33.1 
4 Whole 26.8 25.3 28.6 
4 Whole 18.9 15.5 21.5 
3 Whole 20.9 20.5 21.2 
5 Whole 23.9 18.7 27.1 
5 Whole 17 .6 12.2 20.0 
3 Whole 22.6 20.5 24.4 
4 Whole 25.1 22.0 29.5 
5 Whole 23.4 19.0 25.8 
5 Whole 25.6 24.7 26.7 

Weight {g} 
Aver'age Minimum Maximum 

188 110 399 
194 155 252 
ir6 40 120 
~J5 90 104 

lEn 66 237 
f!O 50 120 
U~7 87 165 
167 94 263 
B9 73 196 
W8 160 200 



TABLE 8 

1987-1988 Organic Chemicals Found in Sediment 
and Tissue Samples from Charleston Harbor 

Speci al Organic Chemical Sampling of Charleston Harbor 
Sediment and Tissue 

Charleston County, South Carolina 
1987 through 1989 

Station Sediment Oyster Crabs Shrimp Spot 

ANCH NSC NSC NSC NSC NSC 

AR01 F'thene-812 F'thene-240 F'thene-130 PCBs-2S.2 PCBs-Ill 
Pyrene-S86 DDE-8.0 

AR02 None NSC None PCBs-1S.0 PCBs-123 

AR03 None NSC NSC NSC NSC 

CH01 None NSC NSC NSC NSC 

CH02 None C'dane-6.36 HCBD-S18 Isopho'-238 NSC 
PCBs-27.0 

CH03 None Benzoic-440 NSC PCBs-37.0 None 
C'Dane-S.2S 

CR01 None None HCBD-293 PCBs-28.0 PCBs-129 

CR02 None NSC None PCBs-27.0 None 

CR03 None NSC NSC PCBs-16.0 NSC 

WROI None None F' thene -178 PCBs-34.0 None 
HCBD-386 

!.lOn? lIn.nL'\ lInftft M",n ... None Mc::r nn.",- ""II~ nUll ... I1Ullt;; ... ...,'" 

1.lOn., lift""" Mer Mer Mer Mc::r nnov." nVII~ 11."1,, 11."1,, ... ""''' 11""''' 

NSC = No sample collected 
PCBs = Polychlorinated Biphenyls 
F'thene = Fluoranthene 
None = No organics were detected 
C'dane = Chlordane 
HCBD = Hexachlorobutadiene 
Isopho' = Isophorone 
Benzoic = Benzoic Acid 

~ All values are micrograms per kilogram (ug/kg or parts per billion). 
Sediment values are on a dry weight basis. 
Tissue values are on a wet weight basis. 
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Flounder 

PCBs-lSl* 

None 

NSC 

NSC 

NSC 

PCBs-23.0 

NSC 

None 

NSC 

NSC 

PCBs-36.0 

Mc::r 
11 ..... " 

Mc::r .,...,,, 

D 
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TABLE 9 

1988-1989 Organic Chemicals Found in Sediment 
and Tissue Samples from Charleston Harbor 

Special Organic Chemical Sampling of Charleston Harbor 
Sediment and Tissue 

Charleston County, South Carolina 
1987 through 1989 

Station Sediment O~ster Crabs Shriml2 Sl20t Flounder 
ANCH NSC NSC NSC NSC NSC NSC 

AROI An'cene-823* F'thene-448 CFM-33.0 F'thene-310 DDE-7.0 CFM-62.1 
Bz'cene-1370 TCB-344 pyrene-541 PCBs-95.0 
Bz'rene-905 Tol-31.0 CFM-I07 
Cr'sene-1880 
F'thene-4400 
pyrene-4100 

AR02 None NSC CFM-30.5 CFM-64.0 NSC CFM-30.1 
TOL-268 

AR03 None NSC NSC NSC NSC NSC 

CHOI None NSC NSC NSC NSC NSC 

CH02 None None CFM-42.8 None CFM-618 pyrene-481 

CH03 None None NSC PCBs-61.0 PCBs-538 NSC 
CFM-78.9 CFM-57.4 
Tol-20.0 

CROI None Benzoic-382 LE,IS Tol-22.7 CFM-63.9 PCBs-60.0 
Tol-20.0 CFM-28.1 

CR02 None NSC None CFM-66.2 NSC NSC 
Tol-26.0 

CR03 None NSC NSC NSC NSC NSC 

WROI None Benzoic-1430 CFM-20.5 CFM-222 DDE-6.0 PCBs-76.0 
DDT-9.0 
CFM-25.5 
Tol-56.9 

WR02 None None CFM-152 CFM-276 NSC NSC 

WR03 NSC NSC NSC NSC NSC NSC 
NSC = No sample collected F'thene = Fluoranthene 
An'cene = Anthracene TCB = 1,2,4-trichlorobenzene 
Bz'cene = Benzo(a}anthracene CFM = Chloroform 
Bz'rene = Benzo(a}pyrene Benzoic = Benzoic acid 
Cr'sene = Chrysene LE,IS = Laboratory error due to instrument 
Tol = Toluene failure, insufficient sample to 

repeat. 
* All values are micrograms per kiiogram (ugikg or parts per billion). 

Sediment values are on a dry weight basis. 
Tissue values are on a wet weight basis. 
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~~santee 
Cooper 

---------------------------- ----------------------------------
One Riverwood Drive, P.O. Box 2946101, Moncks Corner, South Carolina 29461·2901 • (803) 761-8000 

June 16, 1992 

Mr. Chuck Mason 
Ensafe 
5724 Summer Trees Drive 
Memphis, Tennessee 38134 

Dear Mr. Mason: 

Per your request, I am providing the Letter of Agreement which 
outlines the current discharge requirements for the Jefferies Hydro 
station. Also included is a copy of the relevant sections of the 
Rediversion Contract and the Corps' proposed changes to the 
discharge requirements. 

If you have any questions, please call. 

Sincerely, 

Edward E. Easterlin 
Group Leader, Financial Planning 

EEE:RBD 
enclosures 

Public Powei Owned by the People of South Carolina. 



... 
... 1.,' ~,. 

, , -

CONTRACT II DACW60-77-C-0005 

executed' by 

THE UNITED STATES OF ,\'lERICA 

DEPARTI·!E~'T OF 11m ARMY 

and 

SOtITll CAROLINA PUBLIC SERVICE AU11-10RITY 

TrlIS CONTRACT, entered into ~his c:t 7 r-4 day of ~4 
J 

1976, by and between the UNITED STATES OF ~\~RICA (hereinafter called the 

Government) represented by the Contracting Officer executing this contract. 

and SOUTH CAROLINA PUBLIC SERVICE AUTHORITY (hereinafter called the Authority) 

a corporate agency of the State of South Carolina; 

WIT N E SSE T H: That. 

WHE}{cJ\S, the Authori1:Y nas constructed and is now operating an 

illtegrat.:.d electric po'..;cr gcn(;.l.'ating. transmission and distj:ibution s/stl;:1\ 

in the State of South Carolina, including a large hydroelectric plant using 

waters of the Santec and Cooper Rivers. known as the Jefferies Hydro 

Plant (sometimes called Pinopolis Hydro Plant. hercinafter referred to as 

Jefferies), which was constructed pursuant to and in compliance with a 

license issued by the Federal PO\~er Conunissi:m. and an adj accnt fossil-

fueled electric gene:-ating plant known as the .Jefferies Steam Plant; and 

WIIERCAS, the Government has determined that diversion of waters 

from the Santee River into the Coopcr River. for use throlq;:h Jefferies, 

has caused excessive shoaling in Charleston Harbor; and 
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WHEREAS, the Cooper River Rediversion Project, (hereinafter 

referred to as the Project), was authorized by the Rivers and Harbors Act 

of 1968 (P. L. 90-483, 90th Congress, 2d Sess.; 82 Stat. 731; Senate 

DOCwaent 88; hereinafter referred to as P. L. 90-483), to permanently 

reduce shoaling in Charleston Harbor; and 

WHEREAS, it is the intention of the Gov~rnment to construct 

the Project, which will include the St. Stephen Hy:ro Plant (hereinafter 

referred to as St. Stephen) with three generating units to be installed 

concurrently, and with exceptions:as noted herein, to operate and main-

tain it until such time as transfer of title to the Authority is made; 

and 

WHEREAS, P. L. 90-483 provides that the Authority shall have 

first priority to the power made available by the construction and oper-

ation of the Project; and 

WHEREAS, the Project will divert a large part of the present 

flow of water at Jefferies, thereby diminishing the energy outpu~ of 

the plant, and its usefulness and value; and 

WHEREAS, Jefferies was pla~ned for the addition of one gen-

erating unit of 30,600 kw capacity, and substantial costs have been 

incurred to make such addition possible; and 

WHEREAS, the construction and 1mplementation of the Project 

will restrict Cooper River flows passing the existing Jefferies Steam 

Plant and thereby may require the construction of a cooling water system; 

and 

2 
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\~lIEREAS, one of the features of the Project will be a hydro-

electric generating plant (St. Stephen) of 84,000 kw capacity which will 

make use of the diverted water, although with lesser energy production 

than if such water were utilized at Jefferies, and the additional 

capacity will have potential value as a part of the Authority's power 

system; and 

\1HEREAS, in light of the potential impact of the Project on 

the Authority's system, the parties have carried on discussions which 

are incorporated in a report on the Project by the Chief of Engineers to 

the Secretary of Army printed as Senate Document 88, 90th Congress, and 

referred to under said designation in P. L. 90-483; and 

WHEREAS, the parties desire that the Government be compensated 

for the Project's benefits to the Authority and that the Authority be 

compensated for the adverse effects of the Project; 

Now, THEREFORE, the parties hereto mutually covenant and agree 

as fo11O\,s: 

SECTION 1. Obligations of the GoverTh~ent. Subject to the availability 

of funds, the obligations of the Government will include the follO\·ling: 

1.1 Construct authorized improvements substantially in accor-

dance with the provisions of P. L. 90-483, consisting of a rediversion 
, 

canal, power plant and appurtenant facilities, but subject to such 

deviations, not adversely affectin~ the Authority, as may be required by 

final design. The Government will provide the preliminary design to the 
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Authority for review and comment and will keep the Authority informed as 

t~ the Project status and construction schedule. These construction 

obligations are descri~ed briefly as follows: 

a. ConstrJct a rediversion canal to connect Lake Moultrie 

and the Santee River. A hydro power plant (St. Stephen) will be pro-

vided about midway on the rediversion canal to utllize the difference in 

water elevation between the lake and the Santee Ri.er. The power plant 

will be equipped with three fixed blade, propeller-type turbines with 

rated output of approximately 39,000 hp at 49 feet of head. The generators 

will be rated at about 28,000 kw per unit. TIle plant will be sized to 

discharge water at the rate of 24,500 cis at the rated head of 49 feet. 

An automated fish lift will be provided at the power plant. 

b. Provide a 115 kv s~itchyard at St. Stephen conslst~ng 

two line bays, one transfer bay and one transformer bay. Bussing and 

switching arrangements will be compatible with Authority practice for 

existing installations. 

c. Provide and connect two 115 kv transmission ,lines from 

the switchyard to the Authority's Pinopolis-Kin~stree tran5mission line, 

a distance of approximately 2.5 miles. The two new 115 kv transmission 

lines will be of wood pole H-frame construction corresponding to present 

type construction used by the Authority. 

d. Relocate highways, railroads, and utilities. 

e. Provide a fish barrier, if determined necessary by the 

Government based on post project studies, on the Santee River immediately 
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upstream of the Mattassee Lake confluence, to direct the anadromous fish 

runs of the Santee River into the tailrace canal of St. Steph~n. 

1.2 Operate and maintain the Project until such time as title 

is transferred to the Authority, except as provided in paragraphs 2.9, 

2.10 and 2.11. 

1.3 Transfer title to Project facilities and real estate to 

the Authority at the '.:nd of a 50-year term commencing on the date of 

commercial operation specified, in paragraph 3.2. At anytime during the 

period of this contract, the parties may agree to advance the transfer 

of title upon a lump sum settlement. Such settlement would be in an 

amount agreed to represent the then present worth of the estimated 

credits under Section 6 during (a) the then estimated remaining service 

life of Jefferies and (b) the remainder thereafter of the fifty year 

period specified in paragraph 3.2. 

1.4 Perform tests at the earliest feasible time in order that 

the Government may determine to what extent, if any, it is in the public 

interest to increase the average daily and weekly discharges provided 

for in paragraph 2.1. The Government will make available to the 
. 

Authority the reports on such tests and any other information relating 

thereto. If it is determined that discharges can be increased, the 

distribution of capacity between steam electric equivalent and gas 

turbine equivalent set forth in paragraph 6.1 an~ Exhibit A will be 

reevaluated by the Authority and the Government, after consultation 

with the Federal Power Commission, and any appropriate changes will 

be made. 

5 
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1.5 Hake available to the Authority pursuant to the priority 

provided for in P. L. 90-483, all capacity and energy produced at 

St. Stephen over and above that required for station use. 

1.6 Provide install remote control facilities for the 

opelation of St. Stephen at the Authority's existing control center at 

the Jefferies Steam Plant, or other mutually agreed location. As pro-

vided in Section 6, cost of maintenance of said remote control equipment 

will be borne by the Government. 

1.7 Construct a cooling \'later system designed in consultation 
, 

with the Authority to cool the condensing water discharge from the 

Jefferies Steam Plant up to a total installation of 500,000 kw after 

diversion of flow from Jefferies in order to conform with current or 

future requirements of the laws or regulations of any goverThTlental 

agency having jurisdiction. For such purpose the cooling water facility 

will be designed to meet criteria furnished by the State of South 

Carolina or any successor agency having jurisdiction. Reimburse the 

Authority in accordance with Section 6 for operation and maintenance 

costs over and above the operation and maintenance costs as credited 

pursuant to paragraph 2.6, which would have been incurred by the Auth-

ority to meet such current or future requirements in the absence of the 

Project and for any adverse effects on the steam plant's efficiency. 

1.8 Reimburse the Authority in accordance with Section 6 for 

the loss of energy generation resulting from the two-plant'operations 

(Jefferies and St. Stephen). 
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1.9 Credit the Authority in accordance with paragraph 6.4 

for the adverse effect of St. Stephen on rights the Authority has 

acquired and the facilities it has installed in preparation for ex-

panding its hydro plant at Jefferies. 

1.10 Provide the power generation, switching, metering and 

control facilities previously described, which sha!l1 Ilot be inferior to 

the existing equipment owned by the Authority in qu~lity and operating 

characteristics including, but not limited to, accuracy, speed of response, 

reliability, expected life and sat~sfactory performance of the necessary 

operating functions. 

1.11 Acquire lands or interests therein as required for con-

struction and operation of the Projcct~ 

a fish hatchery within the confines of the 

real estate otherwise acquired for the Project, to be operated under 

easement by others than the Authority. 

Section 2. Obligations of- the Authority. The obligations of the Auth-

ority will include the following: 

2.1 ~elease from Jefferies during each week (defined as the 

period from the beginning of Saturday to the end of Friday) an average 

discharge of 3,000 cfs, .plus or minus ~: •• ~ (c"\ 
.L.l.vc \,.,J) as a permitted 

operational variance, but not to e~ceed during any day (defined as 

midnight to midnight) an average of 5,000 cfs, plus five (5) percent 

as a permitted operational variance, EXCEPT: 
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(1) As such quantities may be increased pursuant to 

pt>,ragraph 1.4. 

(2) If the Government should agree either to temporary 

lower flows availability of water, or to greater flows. 

Tne Authority will also release temporary greater £1o\lIS when such £1o\."s 

are determined by the Government to be in the public interest. Ois-
I 

charge shall be determined from either flow meters 'Jr from calculated 

values based on a mutually acceptable method. 

2.2 Restrict any sustaine~ period of no discharge from Jefferies 

to no longer than 70 consecutive hours, l-/hether such a period is entirely 

within a week or extends from one week into the next. Follow any period 

of three days with average discharges under 1,000 cfs each with at 

two days with average discharges of at least 4,000 cfs each. 

2.3 Under emergency conditions affecting the Authority's sys-

tern, the Authority may increase or decrease discharges beyond the 

requirements specified in paragraphs 2.1 and 2.2 with prior approval of 

the Contracting Officer or 'his authorized representative. If the Auth-

ority determines that an emergency situation is severe enough to consti-

tute a risk of serious damage to facilities or breakdown of electric 

service in the area served by the Authority or interconnected systems, 

greater or lesser discharges may be made without prior approval of the 

Contracting Officer or his authori~ed representative, provided the 

Authority furnishes prompt notification and justification by telephone,' 

if possible, and confirmation in writing. The Government's excess costs 
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resulting from such emergency discharge increases or decreases shall be 

appropriately compensated for by the Authority pursuant to Section 6. 

2.4 Make the maximum use of the additional capacity resulting 

from the combined two-plant operation which the Authority deems economical 

and practical in light of water availability, load conditions, costs and 

other operating considerations. Credit the Government for the value of 

the increase in useful capacity of Jefferies and S~. Stephen created by 

the Project, as determined pursuant to Section 6. 

2,5 Credit the Governmen~, pursuant to Section 6, for the value 

of any net increase in energy from Jefferies and St-, Stephen when the 

combined production of Jefferies and St. Stephen is greater than the 

energy that could have been produced by Jefferies alone, absent rediversiofi. 

2.6 Credit the Government, pursuant to Section 6, for any cost 

to provide and maintain a cooling water system at the Jefferies Steam 

Plant that may be required under present operating conditions (pre-

rediversion) to limit the rise in temperature of the mixed discharge 

waters to conform with the current or future requirements of any govern-
I 

mental agency having jurisdiction. 

2.7 Provide without cost to the United States such of its 

rights in lands as are required by the Government for the Project. The 

Authority will not dispose of the flowage easements it ~urrently holds 

in the Tailrace Canal below Jeffe~lcs and along the Cooper River without 

approval of the Government. Any sJ.le or lease of Authority-owned land 

along the Tailrace Canal or the Cooper RiVer will reserve a flowage 

easement to the Authority, unless the Government agrees otherwise. 
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2.8 Furnish the Government bl Wednesday of each week, copies 

of the daily logs (hydraulic and power) of Jefferies for the preceding 

week. The Authority shall also furnish the Government by Wednesday of 

each week a tentative schedule of its predicted energy requirements frem 

St. Stephen for the following week. 

2.9 Maintain and operate the cooling water system to be con-

structed by the Gove~nment as provided in paragraph 1.7. 

2.10 Maintain Projec~ transmission lines, Government meters on 

the Authority's premises and such other facilities as may be mutually 

agreed upon. 

2.11 Control the operation of St. Stephen by remote control 

facilities provided by the Government pursuant to paragraph 1.6. This 

operation shall be within the turbine cavitation limits specified by the 

manufacturer. The generators shall be operated within their KVA ratings. 

Maintenance of remote control equipment located ~t the Authority's con-

trol center will be accomplished by the Authority at the Government's 

expense pursuant to paragraph 6.S. 

2.12 Permit the Government to install capacity and energy 

meters in the Jefferies Hydro Plant and provide ~pace for such meters. 

2.13 Provide energy to St. Stephen for station use during 

periods of no generation at St. Stephen. 

2.14 Accept title to the facilities and .supporting real estate 

as described in paragraph 1.1 at the end of a SO-year term, commencing 

on the date of commercial operation specified in paragraph 3.2, or at an 
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~~santee 
,.~,' Cooper 

--------------------------- --------------------------------------
One Riverwood Drive. Moncl-:s Corner, South Carolina 29461-0398 • (803) 761-8000 

Apr~l 23, 1986 

T IT'I"' . 
A-J.I. '-" • F. L. Smith 
contracting Officer 
U. S. Army Corps of Engineers 
Charleston District 
Post Office Box 919 
Charleston, South Carolina 29402-0919 

Dear LTC. Smith: 

We have received your request doted April 21, 1986, to 
extend our current Letter of Agreement for discharges at the 
Jefferies Hydro Plant, until test results and recommen
dations are provided by the Haterways Experiment station. 
santee Cooper is agreeable to this extension. 

However, as we have stated previously, the operating restric
tions under the Letter of Agreement limit the operating 
flexibility of the Plant. If these, or any restrictions 
which are more stringent than those under the current 
Contract, are recommended to become permanent, the impact on 
santee Cooper I s operating flexibility will have to be 
addressed before Santee Cooper would accept such a 
recommendation. 

We will await copies of the test reports and your 
recommendations. 

Sincerely, 

/ 

/;;/tL£ £' hi) 
Kenneth R. Ford 
Vice President 
Finance 

Dec: Mr. McGlothlin 
Mr. Nolte 
Mr. Edwards 
Mr. Inabinet te 

--------._ ... -----------_._----- - ---
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DEPARTMENT OF THE ARMY 
CH .... ,.lEST0N 01r;lRtCT C0r.o"'~ or- [NGINt:rRf":; 

"O!lO~P'P 

CH .. ".£STON SC 2PA02 011'9 

o & K Branch APR"] 198fl 

Mr. Kenneth R. Ford 
Vice-President of Finance 
South Carolina Public Service Author! ty 
Post Office Box 398 
Moncks Corner, SC 29461-0398 

Dear Mr. Ford: 

Our existing Letter of Agreement for the interim period between the 
completion of the physical testing in the Cooper RJv'?r and the receipt of 
the final flow recommendations is schedule to expire on April 25, 1986. We 
recommend that this Letter of Agr('ement bt> extended indefinitely until the 
details of the flow recommendations can ~ worked out. Our target date for 
this extension would be through June 27, 1986. 

The Corps' Waterwsjs Experil11("'nt Station has two types of recommendations. 
The first covers the harbor siltation Bno addresses the wpekly average Bnd the 
maximum daily conditions. This recommendation is du~ on April 30. 
covers the salinity intrusion and addresses the no flow condition. 
recommendation is due on 30 May. 

This 

If you have any questions or comments concerning the extension or time 
schedule, please call. 

Sincerely, 
/i 

JdLLrf(,/ 
F. L-:--"Smith, Jr-// . 
LTC, Corps of Ebflneers 
Contracting Officer 



~' ~Santee 
~~- tJf'Cooper 

____ --- I- - --- ------ -------------------
INTER-OFFICE COMMUNICAT'ON 

---------------

Date: 

To: 

From: 

January 7, 1986 

See Distribution 
? 11 ( 

Lonnie cart~~:-Financial Analyst, Forecasting & Oper. Anal. 

Su~~ct: Letter of Agreement for Interim Discharge Restrictions 

Attached is a fully executed copy of the Letter of Agreement 
(LOA) between Santee Cooper and the Corps of Engineers for 
interim Contract (#DACH60-77-C-0005) flow restrictions at the 
Jefferies Hydro Plant until test results can be evaluated. 

If you have any questions regarding the LOA, please call. 

attachment 

Distribution: Mr. K. R. Ford 
Hr. R. E. Rainear 
Hr. R. V. Tanner 
Hr. C. H. McGloth] in 
Ms. E. S. Brown (original) 
Hr. R. T. Nolte 
Hr. J. P. Thomas 
Br. B. HcCall 
Hr. M. B. Inabinette 
Hr. P. E. cabaniss 
Hr. T. G. Edwards 
Mr. • W. A. Fletcher 



SANrF.E COJpFJ{ !\lID OJRPS OF' rncn-n::ERS 
ox)[,ER RIVER mDIVERSIGl PRL\J!X'T 

LEl'rER OF N:;REFHO.rr 

Santee Cooper arrl the Corps of £ngineers entered into an agrearent 

known as the Cooper River Rediversion Contract (Contract #D~60-77-C-0005) 

on December 27, 1976. 'nle Contract required lI\1~ average ~kly discharge at 

Santee Coo[-€r's Jefferies I1j'dro P1J.nt to be rc-duccd to 3,000 c[s, i.ll order 

to reduce silting in Charlcston Haroor. Pan.graph 1.4 of the Contract gave 

the Corps the resp:msibilil-y of performing tests at the earliest feasible 

tllre to determine if any increased discharqes at Jefferies Hydro are in the 

public interest. 

Through a letter of aqreerent dated August 28, 1985, the Corps canpleted 

the physical testing of di5ch<.trges in the Coop-::,r River. The evaluation of 

the collected data and final flo.-J recaTlOC'nclations will be canpleted on-Dr-atxmt 

April 1, 1986. Santee.Coc:;.per and the Corps mutually agree to op~rate tJ1e 

Jefferies Hydro Plant during this interim !=€riod of Decanl~r 28, 1985 

through April 25, 1986 as folloWs: 

A. Paragraph 2.1 restrictions will be increased to a w-eekly average 

discharge of 4 I 500 cfs. No l'1dXi.rm.nn daily discharge restrictions 

will apply dudng the interim tx'ricd. Contract provisions for 

anriitional rele,'1ses to cool Jefferics Steam Plant Units 1 c.tnd 2 

will rEmain in effect. 

B. Paragraph 2.2 r(>strictiolls will be nDdified to restrict any 

sustained !=€riod of no diSCharge fr\tTl Jefferies to no lC;lgeC' than 

48 consecutive IV'!1.Irs. 111C minimum daily average discharge [or the 

remaining days or pcl.rti':ll days will. be 2,000 cfs. (Partial days 

will be prorated.) 

1 



:._r 

C. Paragraph 6.1 will cbange to allow Santee CCX'lper to be assessed 

for 20 f.W of added capacity at Jefferies Hydro through March, 1986 

and 40 f.W thereafter regardless of the capacity utilized. All 

energy prOOuced at Jefferies Hydro will be priced at steam electric 

rates as calculated in Exhibit C of the Contract. 

D. Paragraph 6.2 wi 11 change to use t.r.e directed discharge of -1,500 

cfs in calculating any dredging ~nalty in lieu of the 3,000 cfs 

~ified. Any discharges, required by ill1 crrergency re lease 

notice re.:eived fran the Corps or the United States Geological 

Survey {USGS}, will be in addition to the directed discharge and 

will not be used in determining the average ~ly discharge for 

calculating any clredgir..g penalty. 

E. The Corps will be resp:m_c;ilil~ for notj eying Santee Cooper' 5 

System Controller of all (m~rgr:'ncy re1CJse notices received fran 

rronitoring stations if'.. u)(~ Coorer Ri" ... ·r, and issuing inst:J:ucti.ons 

for crrergency discharges. The Corps \-:ill supply Sant<..."€ Coop:-r's 

Manager of Par.Ner Supply <l list of personnel authorized to issue 

each notification. If {n2rgp ncy disclLlrgcs are required during a 

period of law ocn:md and ~antee Cooper WC'uld have been able to use 

an energy source Hhich is priced 1('55 than the steam electric 

energy rate of tJ1C Contr.Jct, then tJ1e Corps wi n reimburse Santee 

Cooper for the differen~c in such ratl's. 'I1'1e reimburserent will 

be calculated on .1 c1se-Uy-case basis. 
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F. Santee Ccx:Jr€r asS\J!l~S no risk for claims arising as a result of 

this interim agreE'm"'-11t, except those assUTY_"Cl under the Contract. 

Con acti.ng Officer 
Arrrrf Corps of Engineers 

I 
Lfht 
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ft[~\.., TO 

ATT[HTtON 0' 

O&M Branch 

Mr. Lonnie N. Carter 
Corporate Forecasting 

DEPARTMENT OF THE ARMY 
CHARLESTON DISTRICT CORPS OF ENGINEERS 

POBOX 11111 

CHARLESTON. S C 211402 01119 

jeptember 6, 1990 

South Carolina Public Service Authority 
Post Office Box 398 
Moncks Corner, South Carolina 29461-0398 

Dear Mr. Carter: 

With the recent US District Court decision concerning our authority in 
relation to the protection of the Bushy Park Reservoir, it is time to pro
ceed with processing the supplemental agreement which sets the final flow 
restrictions. Forwarded for your review Is a proposed Supplemental Agree
ment Number Four which addresses the final flow recommendations and Bushy 
Park protection (Encl). 

The proposed supplement is a revised version of a supplement discussed 
during the settlement conferences of the lawsuit. That supplemental was 
essentially acceptable by both parties at that time and seems to be a good 
starting point. The revisions generally covers references to the court 
decision, format changes, and other minor revisions. 

Please contact me if you have any questions or if you want to set 
up a meeting to discuss the supplement. 

Enclosure 

Sincerely, 

. ~ / JU;-tIAL .or 
David F. Hubbard I I I 
Authorized Representative 
of the Contracting Officer 
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SUPPLEMENTAL AGREEMENT NUMBER FOUR 
TO 

CONTRACT NO. DACw60-77-C-000S 
BETWEEN 

THE UNITED STATES DEPARTMENT OF THE ARMY 
AND 

THE SOUTH CAROLINA PUBLIC SERVICE AUTHORITY 

THIS SUPPLEMENTAL AGREEMENT is entered into this _____ day of 

----------------, 1990, by and between the UNITED STATES OF AMERICA (the 

"Government ll ) represented by the Contracting Officer executing this Supplemental 

Agreement, and the South Carolina Public Service Authority (the "Authority"), 

a corporate agency of the State of South Carol ina. 

WHEREAS, pursuant to the authority conferred in the Rivers and 

Harbors Act of 1968 (Public Law 90-483), the Government; acting through the 

United States Army Corps of Engineers (the "Corps") and the Authority entered 

into Contract No. DACW60-77-C-0005 (the "Contract ll
); 

WHEREAS, Sections 2.1 and 2.2 of the Contract specify the discharges 

of freshwater to be made by the Authority through its Jefferies hydroelectric 

faci lity into the Cooper River; 

WHEREAS, protection of Bushy Park Reservoir against ocean saltwater 

intrusion is in the public interest; 

WHEREAS, the Corps has determined that it Is appropriate to amend 

the discharges specified in Sections 2. i and 2.2 of the Contract in order 

to protect Charleston Harbor against excessive shoaling and to protect Bushy 

Park Reservoir against ocean saltwater intrusion; and 

WHEREAS, as evidenced by the order of Judge Sol Blatt. Jr. dated 

June 7. 1990. in the case of the South Carolina Public Service Authority 

V. the United States Department of the Army, case number 2:89-0302-8, the 

Corps is authorized to amend the discharges specified in Sections 2.1 and 

2.2 of the Contract in order to accompl Ish theSe purposes. 



D R AFT 

The parties therefore agree to am~nd the Contract as follows: 

1. Insert the following sentence between the first and second sentences 

in paragraph i.4: After these initial tests, the Government may perform 

further tests in order that the Government may determine to what extent, 

if any, it is in the public interest to increase or decrease the flow restrictions 

provided for in paragraphs 1.14,2.1 and 2.2. The remainder of paragraph 

1.4 wi II remain unchanged. 

2. Add the following after paragraph 1.13: 

1.14 Monitor and assess the salinity and tidal conditions in the 

Cooper River and the Bushy Park Reservoir. This assessment is 

to determine what discharges to prevent ocean saltwater intrusion 

into Bushy Park Reservoir are in the public interest. The Government 

will be responsible for notifying the Authority of any release 

notices received from the monitoring stations and issuing instructions 

for these discharges. If the Authority exceeds the weekly average 

discharges specified In paragraph 2.1 as a result of such release 

instructions, the credit to the Government provided in paragraph 

6.2 shall not apply. 

3. Delete existing paragraph 2. I and add: 

2.1 Release from Jefferies during each week (defined as the period 

from the beginning of Saturday to the end of Friday) an average 

discharge of 4.500 cfs. plus or minus five (5) percent as a permitted 

operational variance, EXCEPT; 
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~. I nser t "or decreased" after II i ncreased" in paragraph 2. 1 ( 1 ) . 

S. In the second sentence of paragraph 2.1(3), change the prescribed 

weekly average of "3,000 cfs" to "4,500 efs". 

6. Add the following sentence to the end of paragraph 2.1(3): In the 

event that the Authority estimates that it wi II operate Jefferies Steam Plant 

Units 1 and 2 for more than thirty consecutive days, it wi II notify the Contracting 

Officer. 

7. Add the following after paragraph 2.1(3): 

n 
O. 

(~) If pursuant to paragraph 2.1(2), the Government agrees to temporary 

iower fiows due to limited avai labi lity of water, the Government 

shaii continue to monitor salinity levels in the CooPer River and 

the Bushy Park Reservoir, and shall continue to issue discharge 

recommendations to the Authority as the Government deems necessary 

and appropriate to prevent ocean saltwater intrusion into Bushy 

Park Reservoir. During these low flow periods, no release wi II 

be made through the St. Stephen Powerhouse unless it is in response 

to emergency conditIons affecting the Authority's system. 

Deiete existing paragraph 2.2 and 

2.2 Other operating restrictions: 

_..J..J. auu. 

2.2(1) Maximum consecutive total dai Iy average releases from Jefferies 

(defined as midnight to midnight) for any 1, 2, 3, and ~ day periods 

shall not exceed 10,000; 17,000; 24,000; and 31,500 cfs; respectively, 

plus five (5) percent as a permitted operational variance. 
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~.2(2) Restrict any sustained period of no discharge from Jefferies to no 

longer than 60 consecutive hours, whether such a period is entirely within 

a week or extends from one week into the next. Follow any period of two 

consecutive days each with an aver~ge discharge under 2,000 cfs with at least 

one day with an average discharge of at least 4,500 cfs. 

9. I n the phrase in paren theses of paragraph 9. 1, change "paragraphs 

2.1 and 2.2" to "paragraphs 1.14, 2.1, and 2.2". 

10. In an appeal pending before the Corps of Engineers Board of Contract 

Appeals, the Authority is asserting a claim for additional compensation under 

the Contract, and the Government is asserting defenses to that claim. This 

Supplemental Agreement is not intended to, and does not, limit any claim 

or defense by either party. 

11. Except as otherwise provided in this Supplemental Agreement, all 

terms and conditions of the Contract shall be and remain In full force and 

effect. 
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- IN WITNESS WHEREOF, the parties hereto have executed this agreement as of 

the day and year first written above. 

SOUTH CAROLINA PUBLIC 
SERVICE AUTHORITY 

By: 
~K-en-n-e-t~h~R-.-F~o-r-d~------

President and Chief 
Executive Officer 

THE UNITED STATES OF 
AMERICA 

By: 
~J-a-m-e-s~T=-.~S~c-o-t~t---------

LTC, Corps of Engineers 
Contracting Officer 
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